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INTRODUCTION

This report provides the final results of the geotechnical investigation performed for Bridge
#3873, ARDOT Job 070513 1-30 Str. & Apprs. (Hwy. 51) (S) in Clark County, Arkansas. This
geotechnical investigation was authorized on behalf of Garver, LLC by the subconsultant
agreement of May 14, 2019. Notice to proceed was received on December 30, 2020. Results of
this study have been provided to Garver throughout the course of this study. An interim report was
submitted on April 30, 2021 and additional submittals with revised pile capacity, MSE wall
bearing and global stability, and driveability were submitted in January to September 2022.

We understand that the Hwy. 51 Bridge over [-30 will be a continuous plate girder unit
with three (3) bents, two (2) spans, and a total bridge length of about 202 feet. We understand that
plans are to support the foundation loads on steel pile foundations. The replacement bridge end
embankments will utilize MSE walls at bridge abutments and simple slopes at embankment sides.
A preliminary bridge layout is provided in Appendix A. The project will also include new approach
roads at each bridge end.

The purposes of this geotechnical study were to explore subsurface conditions at the
replacement bridge location and to develop recommendations to guide design and construction of
foundations, MSE walls, and earthwork. These purposes have been achieved by a multi-phased study

that has included the following.

¢ Drilling sample borings to evaluate subsurface conditions and obtain soil samples
for laboratory testing.

Geotechnical and Materials Engineering / Construction Surveillance
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. Performing laboratory tests to evaluate pertinent engineering properties of the
foundation and subgrade strata.

. Analyzing field and laboratory data to develop recommendations for foundation
design, embankment configurations, and construction considerations.

The results of the subsurface exploration program and laboratory test results are included in
the attachments. Recommendations for design and construction are discussed in subsequent report

sections.

SUBSURFACE EXPLORATION

Subsurface conditions at the replacement bridge location were investigated by drilling three
(3) sample borings to depths of 100 ft below existing grades in the structure areas (Borings S1, S2, and
S3), six (6) sample borings to depths of 20 ft in or near the plan wall alignments, (Borings W1 to W6)
and two (2) sample borings to depths of 15 ft in the plan approach road alignments (Borings P1 and P2).
The project location is shown on Plate 1. The approximate locations of the borings are shown on
Plate 2. Logs of the borings, presenting descriptions of the subsurface strata encountered and
results of the field and laboratory tests, are included as Plates 3 through 19. The approximate
centerline station and offset of the boring locations are noted on the logs. In addition, the
approximate ground surface elevation, as inferred from the topographic information provided by the
Engineer, is also shown on the logs. It must be recognized that the elevations shown are approximate
and actual elevations may vary. A key to the terms and symbols used on the boring logs is presented
as Plate 20. A generalized subsurface profile in the bridge alignment is provided as Plate 21.

The sample borings were drilled with a track-mounted CME-850X rotary-drilling rig using
a combination of dry-auger and rotary-wash drilling methods. Samples were obtained at
approximately 2-ft intervals using a 2-in.-diameter split-barrel sampler driven into the strata by
blows of a 140-1b automatic hammer dropped 30 inches, in accordance with Standard Penetration
Test (SPT) procedures. The number of blows required to drive the standard split-barrel sampler
each 6 in. of an 18-in. total drive, or a portion thereof, is shown on the boring logs in the "Blows
Per Ft" column.

All samples were removed from samplers in the field. Samples were then visually classified
by the geotechnical technician. Representative samples were placed in appropriate containers to
prevent moisture loss and/or disturbance during transfer to our laboratory for further examination and

testing.



GRUBBS, HOSKYN, BARTON & WYATT, INC. OCTOBER 24, 2022
JoB NO. 19-070 - ARDOT 070513 HWY. 51 OVER 1-30 PAGE 3

The borings were advanced using dry-auger procedures to the extent possible to facilitate
evaluation of shallow groundwater conditions. Observations regarding groundwater are noted in the
lower-right portion of each log and are discussed in subsequent sections of this report. All boreholes

were backfilled after obtaining final water level readings.

LABORATORY TESTING

To evaluate pertinent soil properties, laboratory tests consisting of liquid and plastic limit
measurements and natural water content determinations were performed. A total of 69 natural
water content determinations were performed to develop information on in-situ soil water content.
Water content results are plotted on the boring log forms in accordance with the scale and symbols
shown in the legend located in the upper-right corner of the logs.

To verify field classification and to evaluate soil plasticity, 27 liquid and plastic limit
(Atterberg limits) determinations and 38 sieve analyses were performed on selected representative
samples. The Atterberg limits are plotted on the logs as pluses inter-connected with a dashed line
using the water content scale or are denoted as “non-plastic.” The percentage of soil passing
through the No. 200 Sieve is noted in the "- No. 200 %" column on the appropriate log forms.
Classification test results, along with soil classification by the Unified Soil Classification System
and AASHTO Classification System and grain size distribution curves, are presented in Appendix

B.

GENERAL SITE and SUBSURFACE CONDITIONS

Site Conditions

The project location is in the southwestern portion of Clark County where Hwy. 51 crosses
over Interstate 30, about 7 miles south of Okolona town center. The area surrounding the existing
bridge location is mostly undeveloped woodlands with a gravel surfaced staging area to the
southeast. The subject alignment crosses over I-30, which is a four-lane divided interstate roadway
with a wide median. Surface drainage of the interstate is facilitated by swales on each side of the
roadway.

The existing bridge is a two-lane roadway with the bridge ends and approaches on earthen
embankments. The abutment embankments have simple slopes. The bridge deck is visibly in poor
condition. The alignment of the new bridge is northeast of the existing bridge. The surrounding

terrain is mostly flat with poor to fair surface drainage.
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Site Geology

Geologically, the project locale is in the mapped exposure of Quaternary Terrace Deposits.
The Terrace deposits are flood-plain deposits comprising terraces of gravel, sand, silt and clay and
mixtures of any or all of these clastic materials. The overall thickness of the terrace deposits varies
and individual horizontal and vertical distributions of soil units are highly variable. The terrace
deposits overly the late Cretaceous Period Nacatoch Sand. The Nacatoch Sand is comprised of
cross-bedded fine quartz sand; hard fossiliferous sandy limestone; coarse, highly glauconitic sand
fine-grained clayey sand, and bedded clay and marl. Thin-bedded clay with interbedded fine sand
is common near the top of the formation. The formation varies in thickness from 150 to 400 ft and
the base is unconformable. Bedrock (Paleozoic rocks) in the site vicinity is reported to be in excess
of 1400 ft deep.

Seismic Conditions

Based on the average soil conditions revealed by the borings drilled for this study, the site
geology, and our experience in the area, a Seismic Site Class C (very dense soil and soft rock
profile) is considered fitting for the Hwy. 51 bridge over I-30 location with respect to the criteria

of the AASHTO LRFD Bridge Design Specifications Seventh Edition 2014'. Given the location

and AASHTO code-based values, the 1.0-sec period spectral acceleration coefficient for Site Class
C (S1) 15 0.057 and the 1.0-sec period spectral acceleration coefficient (Spi1) value for Site Class C

is 0.097. Utilizing these parameters, Table 3.10.6-17 indicates that a Seismic Performance Zone 1

is fitting for the Hwy. 51 bridge over 1-30 site. In reference to the 2011 edition of the AASHTO
Guide Specifications, the Peak Ground Acceleration (PGA) having a 7 percent chance of
exceedance in 75 years (or mean return period of approximately 1000 years) is predicted to be
0.079 for a Seismic Site Class C for the bridge location. Based on the results of the borings and

the anticipated Seismic Performance Zone 1, the liquefaction potential is considered low for the

granular and cohesive soils encountered in the borings.

Subsurface Conditions

Subsurface conditions revealed by the borings performed for the replacement bridge can be
summarized into the following general stratigraphy.

Stratum I: The existing embankment fill is comprised of variable brown, dark brown,
reddish brown, tan, reddish tan, and gray soft to stiff fine sandy clay and

AASHTO LRFD Bridge Design Specifications, 7" Edition; AASHTO; 2014.
2 AASHTO LRFD Bridge Design Specification, AASHTO; 2012
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Stratum II:

Stratum I1I:

Stratum IV:

very loose to medium dense silty, clayey fine sand and fine sandy silt to 2
to 6 ft below existing grades. The fill contains silt pockets, fine gravel,
occasional organics, and ferrous nodules. These soils typically classify as
A-4 by the AASHTO classification system (AASHTO M 145), which
correlates with poor to fair subgrade support for pavement structures. The
embankment fill exhibits variable compaction with high to moderate
compressibility. Fill content and compaction is likely to vary within the
embankment.

The natural upper soil units at the replacement bridge location are composed
of red, reddish brown, gray, reddish tan, and yellowish tan firm to very stiff
fine sandy, silty clay and medium dense to dense silty, clayey fine sand and
fine sandy silt extending to variable depths of 4 to 18 ft (approximately El
221 to El 228). The silty, clayey soils have low to moderate plasticity, low
to moderate shear strength/relative density, and moderate to low
compressibility. In general, shear strength increases and compressibility
decreases with depth.

Medium dense to very dense gray, light gray, reddish brown, tan, and
reddish tan fine to coarse sand, occasionally silty, and sandy fine to coarse
gravel are below the Stratum II soils and extend to approximately EI 211 to
El 216. The variable granular units exhibit medium to high relative density
and low compressibility.

Underlying Stratum III to in excess of the exploration depths of the borings
is dense to very dense gray, dark gray and bluish gray weakly cemented
calcareous silty fine sand. The silty fine sand contains calcareous nodules,
shell fragments, and occasional clay layers and sandstone fragments. The
silty fine sand exhibits high relative density and low compressibility.

To aid in visualizing subsurface conditions in the replacement bridge alignment, a

generalized subsurface profile is provided as Plate 21. It should be recognized that the stratigraphy

illustrated by the profile has been inferred between discrete boring locations. In view of the natural

variations in stratigraphy and conditions, variations from the stratigraphy illustrated by the profile

should be anticipated. Additionally, the natural transition between strata is generally gradual, and

the stratigraphy described in the sections above may vary.

Groundwater Conditions

Shallow groundwater was locally encountered at 9.7- to 28.3-ft depth in January and

February 2021. Groundwater levels will vary, depending on seasonal precipitation, surface runoff

and infiltration, and water levels in nearby drainage features.
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ANALYSES and RECOMMENDATIONS

Bridge Foundation Design

Foundations for the replacement bridge must satisfy two (2) basic and independent design
criteria: a) foundations must have an acceptable factor of safety against bearing failure under
maximum design loads, and b) foundation movement due to consolidation or swelling of the
underlying strata should not exceed tolerable limits for the structures. Construction factors, such
as installation of foundations, excavation procedures, and surface and groundwater conditions
must also be considered.

In light of the results of the borings performed for this study and the anticipated moderate
bridge foundation loads, we recommend that foundation loads of the replacement bridge be
supported on piling. Given the medium to high relative density of the granular soil units (Strata III
and IV), we recommend that piles extend to these units with relatively high bearing capacity and
low compressibility. Recommendations for piling foundations are discussed in the following
paragraphs.

Pile Foundations

We recommend the bridge foundation loads be supported on a deep foundation system
comprised of piles. The planned use of HP 14x73 steel piles is considered suitable. Nominal single
pile capacity curves for these piles are provided in Appendix C. Nominal axial pile capacities have
been developed using static pile capacity formulae, the results of the borings, and the plan pile cap
bottom elevations shown on the preliminary bridge layout drawing. We have recommended that
the piles at bridge ends (Bents 1 and 3) be prebored to the cemented sand strata, with a prebore
depth of 33 to 35 ft below the plan abutment cap elevation and about 12 to 14 ft below the plan
MSE wall subgrade elevation. We understand that the MSE walls and embankments will be
constructed after pile installation. In the event that piles are driven to practical refusal in the
cemented sand, the pile capacity may be based on the structural capacity of the section providing
embedment is sufficient to satisfy structural requirements. Practical pile refusal is recommended
for pile penetration of 0.5 in. or less for the final 10 blows of driving.

The nominal axial capacities are based on single, isolated foundations. Piles spaced closer
than three (3) pile widths may develop lower individual capacity due to group effects. The potential
for group capacity reductions should be evaluated for pile spacing closer than three (3) widths.

Based on AASHTO LRFD geotechnical design procedures, an effective resistance factor

(¢star) of 0.45 is recommended for evaluation of factored compression capacity. For evaluation of
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factored uplift capacities, a resistance factor (¢up) 0f 0.35 is recommended. These resistance factors
are based on Strength Limit States. For Extreme Event Limit States, such as earthquake loading
and collision, resistance factors of 1.0 and 0.8 are recommended for evaluating compression and
uplift capacities, respectively. Post-construction settlement of piles installed to the recommended
factored capacities should be less than 1.0 inch.

Based on the results of the borings and the anticipated preboring, downdrag loads on piles
are expected to be minor. The surface and near-surface soils vary from stiff to very stiff sandy,
silty clay to medium dense to dense silty, clayey fine sand and sandy, fine to coarse gravel.
Preboring has been recommended to achieve the necessary pile penetration at the end bents. We
anticipate that prebores on the order of 10 to 12 ft below the MSE wall subgrade will be required
at the end bents.

Battered piles can be utilized to resist lateral loads. The axial capacity of battered piles may
be taken as equivalent to that of a vertical pile with the same tip elevation and embedment. Special
driving equipment is typically required where pile batter exceeds about 1-horizontal to 4-vertical.

Lateral Load Analysis Parameters

We understand that lateral load analyses of deep foundations may be performed by the
Engineer. Recommended parameters for use in lateral load analyses are summarized in Appendix
D. The values provided in Appendix D have been selected based on published correlation with
classification and engineering properties and static loading conditions. Group action should be
considered where pile spacing in the direction of loading is less than six (6) pile widths. In this
case, the subgrade modulus value (k) should be reduced based on the ratio of spacing to pile width.
Mechanically Stabilized Earth (MSE) Walls

Mechanically stabilized earth (MSE) walls are planned at each bridge end. Wall heights on

the order of 20 to 24 ft are anticipated. Specific design of MSE retaining walls will be performed by
Others on behalf of the Contractor. All final wall design should be reviewed by the Engineer or
Department. Recommendations for wall bearing and global stability are discussed in the following
report sections.

Wall Bearing. The natural subgrade and foundation soils in the wall alignment generally
consist of medium dense to very dense silty fine sand, loose clayey fine sand, or very stiff fine sandy
clay. These soils exhibit low to high relative density, moderate shear strength, and moderate to low
compressibility. A summary of recommendations related to wall bearing and sliding resistance is

provided in Appendix E.
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Some undercut will be required for MSE wall bearing. The anticipated depths of undercut
along Bents 1 and 3 are summarized in Appendix E. The suitability of the wall bearing strata must
be field verified by the Engineer or Department at the time of construction. Where undercuts are
warranted, these should extend at least 10 ft outside the reinforced zone to the extent possible. At the
wall ends (longitudinally), the undercut should extend beyond the reinforced zone a minimum
distance determined by a 1-horizontal to 2-vertical (1H:2V) projection from the edge of the
reinforced zone to the undercut bottom. Where existing structures limit the undercut extent, the
undercut limits should be field verified and adjusted as needed.

As noted in Appendix E, recommended backfill for undercuts will vary with the height of
the wall. We recommend that undercut backfill consist of selected material (ARDOT Standard
Specifications Section 302, SM-1), crushed stone aggregate base (ARDOT Standard Specifications
Section 302, Class 7), or an approved alternate. Clean granular backfill should be fully enveloped in
a suitable geotextile filter fabric complying with ARDOT Standard Specifications Subsection
625.02, Type 2. A resistance factor (¢b) of 0.65 is recommended for evaluation of factored bearing.
A resistance factor (¢r) of 1.0 is recommended for evaluation of sliding resistance.

Subgrade and foundation preparation at the wall locations and under all embankments must
include stripping all organics and thorough proof-rolling. Subgrade and foundation preparation
should extend at least 5 ft in front of walls and outside reinforced zones. The MSE wall leveling pads
and reinforced zones should bear as recommended above and at a minimum depth of 2 ft below
lowest adjacent grade. A minimum wall embedment of 2 ft is recommended.

Where seepage into undercuts is apparent or positive drainage cannot be assured, Select
Granular Backfill should be fully encapsulated in a filter fabric geotextile complying with ARDOT
Standard Specifications Subsection 625.02, Type 2.

Global Stability - MSE Walls at Bridge Abutments. Analyses were performed to verify

global stability of the MSE walls and side slopes at both the north and south bridge ends for the
Hwy. 51 over I-30 Bridge. Wall heights on the order of 23 ft were evaluated for stability. The
embankment side slopes are planned with 3-horizontal to 1-vertical (3H:1V) configurations.

To evaluate suitability of the plan configurations, slope stability analyses have been
performed. A 250 Ibs per sq ft uniform surcharge from vehicles was included for the purposes of

stability analyses. Stability analyses were performed using the computer program SLOPE/W 2020°

3 Slope/W 2020; GEO-SLOPE International; 2020.
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and a Bishop analysis. For the embankment slopes, three (3) general loading conditions were
evaluated, i.e., End of Construction, Long Term, and Seismic Conditions. For analysis of the
seismic condition, a horizontal seismic acceleration coefficient (kn) of one-half the peak
acceleration (As) was used, a value of 0.04.

For the purposes of the stability analyses, unclassified embankment as per Standard
Specifications for Highway Construction, 2014 Edition, Subsection 210.06 was assumed for
embankment fill. Accordingly, an undrained shear strength value of 1500 Ibs per sq ft has been
assumed for the embankment fill. Depending on the specific borrow utilized for embankments,
verification of stability could be warranted.

The results of the stability analyses performed for the walls are provided in Appendix F.
These results indicate acceptable stability for all conditions analyzed.

Subgrade Support

In light of the results of the borings drilled at the bridge ends and the approach road
alignments (i.e., Borings S1, S3, P1, and P2), the on-site subgrade soils are expected to be variable
and include fine sandy silt, silty fine sand, clayey fine sand, and fine sandy clay fill. The AASHTO
classification of the subgrade soils is predominantly A-4 with subordinate amounts of A-6 soils.
Based on correlation with SPT N-values and soil classification, fair to poor subgrade support is
expected. Locally available borrow for use as embankment fill is expected to have similar
properties.

We recommend that any soils classifying as A-7-6 and soils with a plasticity index (PI) in
excess of 18, if encountered during the work, be excluded from use within 12 in. of the plan
subgrade elevation of the approach roads. The top 12 in. of subgrade soils should have a maximum
plasticity index (PI) of 18. Areas of unstable or otherwise unsuitable subgrade should be improved
by undercut and replacement or treatment with additives approved by the Engineer. The results of
the borings indicate that localized undercuts on the order of 2 ft, more or less, may be required.

Based on the results of the borings and Standard Penetration Tests and correlation with the
AASHTO classification of the anticipated subgrade soils, subgrade support for a properly-prepared
subgrade is expected to be fair. The following parameters are recommended for use in pavement
design.

e Resilient Modulus (Mr): 2735 1bs per sq in.
e R value: 8.4
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Subgrade preparation must include thorough proof-rolling after any cut and prior to placing
fill. Areas which exhibit pumping or instability or are otherwise unsuitable should be improved by
undercut or stabilization. Undercut or improvement depths on the order of 2 ft below existing
grades, more or less, should be anticipated in approach road alignments.

Site Grading and Subgrade Preparation

Site grading and site preparation in the bridge alignment should include necessary clearing
and grubbing of trees and underbrush and stripping the organic-containing surface soils in work
areas. Where fill depths in excess of 3 ft are planned, stumps may be left after close cutting trees
to grade, as per ARDOT criteria. Otherwise, tree stumps must be completely excavated and
stumpholes properly backfilled.

The depth of stripping will be variable, with deeper stripping depths in wooded areas, and
less stripping required in the predominant open areas. In general, the stripping depth is estimated
to be about 6 to 9 in. in cleared areas but may be 18 to 24 in. or more in the localized wooded areas
and areas with thick underbrush. The zone of organic surface soils should be completely stripped
in the embankment footprint areas and at least 5 ft beyond the projected embankment toe to the
extent possible.

Following required clearing and grubbing and stripping, and prior to fill placement or
otherwise continuing with subgrade preparation, the extent of weak and unsuitable soils should be
determined. Thorough proof-rolling should be performed to verify subgrade stability. Proof-rolling
should be performed with a loaded tandem-wheel dump truck or similar equipment. Unstable soils
exhibiting a tendency to rut and/or pump should be undercut and replaced with suitable fill. Care
should be taken that undercuts, stump holes, and other excavations or low areas resulting from
subgrade preparation are properly backfilled with compacted fill. Based on the results of the
borings, localized undercutting could be required to develop subgrade stability. Potential undercut
depths are estimated to be on the order of 2 to 4 ft, more or less. Deeper undercuts could be required
for ground improvement in the footprints of MSE reinforced zones.

In areas of deep fills, the potential exists for use of thick initial lifts ("bridging"), as per
ARDOT criteria. Bridge lifts will be subject to some consolidation. Settlement of a primarily
granular fill suitable for use in bridging would be expected to be relatively rapid and long-term
post-construction settlement would not be expected to be a significant concern. Where clayey soils
are placed in thick lifts, long term settlement will be more significant. Consequently, we

recommend that the use of “bridging” techniques be limited to granular borrow soils, i.e., sand or
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gravel. Where fill amounts are limited to less than about 3 ft, bridging will be less effective and

the potential for undercut or stabilization will increase. Use of bridging techniques and fill lift

thickness must be specifically approved by the Engineer or Department.

Subgrade preparation and mass undercuts should extend at least 5 ft beyond the
embankment toes to the extent possible. Subgrade preparation in roadway areas should extend at
least 3 ft outside pavement shoulder edges to the extent possible. Where existing drainage features
will be backfilled, these should be completely mucked out and all loose and/or organic soils
removed prior to fill placement.

With the exception of reinforced zones of MSE walls and MSE wall undercuts, fill and
backfill for embankment construction may consist of unclassified borrow free of organics and
other deleterious materials as per Standard Specifications for Highway Construction, 2014 Edition,
Subsection 210.06. Granular soils must be protected from erosion with a minimum 18-in.-thick
armor of clayey soil. The on-site silty clay and sandy clay are typically suitable for this use.

Subgrade preparation should comply with Standard Specifications for Highway
Construction, 2014 Edition, Section 212. Embankments should be constructed in accordance with
Standard Specifications for Highway Construction, 2014 Edition, Section 210. Fill and backfill
should be placed in nominal 6- to 10-in.-thick loose lifts. All fill and backfill must be placed in
horizontal lifts. Where fill is placed against existing slopes, short vertical cuts should be “notched”
in the existing slope face to facilitate bonding of horizontal fill lifts. The in-place density and water
content should be determined for each lift and should be tested to verify compliance with the

specified density and water content prior to placement of subsequent lifts.

CONSTRUCTION CONSIDERATIONS

Groundwater and Seepage Control

Positive surface drainage should be established at the start of the work, be maintained during
construction and following completion of the work to prevent surface water ponding and subsequent
saturation of subgrade soils. Density and water content of all earthwork should be maintained until
the retaining walls, embankments, and bridge work is completed.

Subgrade soils that become saturated by ponding water or runoff should be excavated to
undisturbed soil. The embankment subgrade should be evaluated by the Engineer during subgrade

preparation.
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Groundwater was locally encountered at 9.7 to 28.3-ft depth in January and February 2021.
This is considered perched water and true groundwater levels are expected to be considerably deeper.
Nevertheless, shallow perched groundwater could be locally encountered in the near-surface soils.
The volume of groundwater produced can be highly variable depending on the condition of the soils
in the immediate vicinity of the excavation. In addition, seasonal surface seeps or springs could
develop.

Seepage into excavations and cuts can typically be controlled by ditching or sump-and-
pump methods. If seepage into excavations becomes a problem, backfill should consist of select
granular backfill (AASHTO M43, No. 57 stone), stone backfill (Standard Specifications for
Highway Construction, 2014 Edition, Section 207), or approved alternates extending up to an
elevation above the inflow of seepage. In areas of seepage infiltration, the granular fill should be
encapsulated with a filter fabric complying with Standard Specifications for Highway
Construction, 2014 Edition, Subsection 625.02, Type 2 and vented to positive discharge. Where
surface seeps or springs are encountered during site grading, we recommend the seepage be
directed via French drains or blanket drains to positive discharge at daylight or to storm drainage
lines.

Piling

Piles should be installed in compliance with ARDOT Standard Specifications for Highway
Construction, 2014 Edition, Section 805. Preboring for 10 to 12 ft could be warranted to set off
pile driving.

To evaluate required hammer energy for driving equipment, driveability analyses were
performed. For these analyses, wave equation analysis of piles (WEAP) and the computer program
GRLWEAP 2014* were used. In the driveability analyses, the steel piles were assumed to be driven
from plan MSE wall subgrade elevation or existing grade. The results of these analyses have been
submitted under separate cover.

Based on static pile capacity calculations and the results of the driveability analyses, we
recommend a hammer system capable of delivering at least 28,000 ft-kips per blow for driving the
steel piles. A specific review and analysis of the pile-hammer system proposed by the Contractor
should be performed by the Engineer or Department prior to hammer acceptance and start of pile

installation.

4 GRLWEAP 2014; Pile Dynamics, Inc.
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The density of the granular foundation soils increases with depth. As a result, difficult
driving could be experienced at depth. Use of a higher energy hammer could be warranted.
Installing piles using a vibratory hammer or jetting could also be required. Use of vibrating or
jetting for pile installation should be approved by the Engineer or Department. If piles are installed
by jetting, the geotechnical capacity of piles should be re-evaluated if these values are utilized in
design. Where piles are advanced by approved vibrating or jetting, we recommend that the final 5
ft of penetration, or driving to refusal, be achieved with an impact hammer. We recommend that
steel piles be fitted with rock points.

Safe bearing capacity of production piles should be determined by Standard Specifications
for Highway Construction, 2014 Edition, Section 805.09, Method B. Driving records should be
available for review by the Engineer during pile installation. Piles should be carefully examined
prior to driving and piles with structural defects should be rejected. Any splices in steel piles should
develop the full cross-sectional capacity of un-spliced piles.

Pile installation should be monitored by qualified personnel to maintain specific and
complete driving records and to observe pile installation procedures. Blow counts on steel piles
should be limited to about 20 blows per inch. We recommend that practical pile refusal be defined

as a penetration of 0.5 in. or less for the final 10 blows.

CLOSURE

The Engineer or Department or a designated representative thereof should monitor site
preparation, grading work and foundation construction. Subsurface conditions significantly at
variance with those encountered in the borings should be brought to the attention of the
Geotechnical Engineer. The conclusions and recommendations of this report should then be

reviewed in light of the new information.
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The following illustrations are attached and complete this final report.

Plate 1

Plate 2
Plates 3 through 19
Plate 20
Appendix 21
Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F

Site Vicinity

Plan of Borings

Boring Logs

Key to Terms and Symbols
Generalized Subsurface Profile
Preliminary Bridge Layout
Classification Test Results
Nominal Pile Capacity Curves
Lateral Load Analyses Parameters
Summary of MSE Wall Bearing Recommendations
Stability Analyses Results

* * *

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

questions regarding this report, or if we may be of additional assistance, please call on us.

Sincerely,

GRUBBS, HOSKYN,
BARTON &WYATT, INC.

WM "

Velleta M. Scott, P.E.
Sr. Project Engineer

Mark E. Wyatt, P.

President
VMS/MEW jw
Copies Submitted: ~ Garver, LLC
Attn:  Mr. John H. Ruddell, P.E., S.E. (1+email)
Attn:  Mr. Lawren Wilcox, P.E. (1-email)

Attn:  Mr. Dustin Tackett, P.E. (1-email)
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LGBNEW 19-070.GPJ 4-7-21

19-070

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

Consulting Engineers

LOG OF BORING NO. S$1
070513 - Hwy 51 over |-30

Clark County, Arkansas

TYPE: HSA to 20 ft/Wash LOCATION: Approx Sta 116+95, 10 ft Lt
o= COHESION}\TON/SQ FT
o ) r S+ o X
- o |u W o[> 0.2 0.4 0.6 0.8 1.0 1.2 1.4 o
T m i o (o ] ] ] ] ] ] 1 o
s |g DESCRIPTION OF MATERIAL » oo N
TR 2 | a@| PLASTIC WATER LIQUID S
a|? o o |z~ LIMIT COl\l;_ENT LIMIT Z
) J/5 !/ 4+ ——
SURF. EL: 244+ @ 10 20 30 40 50 60 70
Firm to stiff reddish brown, tan and | °
gray fine sandy clay wi/silt pockets
and ferrous stains (fill)
10 ¢+ 59
| 5 | X Stiff red, gray and reddish tan silty 13 e
( clay, sandy
/
Pk 20 -+ 77
[ 104 X 22 ®
/
/
/ 5 %tvery stiff, gray with red below 13
30 e
L 1 5 ¥
/
: Medium dense light gray fine to
medium sand 26 Y 4
Dense to very dense tan and
reddish tan fine to coarse sand, 50/6" 9
slightly silty w/fine gravel
' Very stiff dark brownish gray clay
4 /‘X w/fine sand pockets 50140 ] -4
- 30 S Dense to very dense dark gray silty
1414141 | fine sand, calcareous and weakly
{14434 | cemented
35 T 50/11" -NONIPLASTIC- 17
111414/ Dense to very dense gray silty fine [25/0"
1111414 sand, calcareous, cemented
- 40111311 w/occasional fine gravel-sized
1414141 | sandstone nodules
Y 25/0" 48

COMPLETION DEPTH: 100.0 ft
DATE: 1-29-21

DEPTH TO WATER
IN BORING: Dry to 20 ft

DATE: 1/29/2021

PLATE 3




LOCATION: Approx Sta 116+95, 10 ft Lt

070513 - Hwy 51 over [-30
Clark County, Arkansas

LOG OF BORING NO. $1

Barton & Wyatt, Inc.

Consulting Engineers
TYPE: HSA to 20 ft/Wash

Grubbs, Hoskyn,

19-070
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LGBNEW 19-070.GPJ 4-7-21

19-070

Grubbs, Hoskyn,

Barton & Wyatt, Inc. LOG OF BORING NO. $1

Consulting Engineers 070513 - Hwy 51 over 1-30
Clark County, Arkansas

TYPE: HSA to 20 ft/Wash

LOCATION: Approx Sta 116+95, 10 ft Lt

E - COHESION(,_\TON/SQ FT
o TR [ x S+ ~ X
- | o |W wo|> i 02 04 06 08 10 12 14 S
E| 22 DESCRIPTION OF MATERIAL o153 S
T 2 |Fm| PLASTIC WATER LIQUID g
Rz 3 |==| OmiT CONTENT LIMIT z
. g5 | 4+-———————-
(continued) @ 10 20 30 40 50 60 70
_95_«:«:«:«X 50/4"
10 e’ 50/3"|
1057
1104
1157
120+
1257
130+

COMPLETION DEPTH: 100.0 ft
DATE: 1-29-21

DEPTH TO WATER
IN BORING: Dry to 20 ft

DATE: 1/29/2021

PLATE 5




LGBNEW 19-070.GPJ 4-7-21

19-070

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

Consulting Engineers

Clark County, Arkansas

LOG OF BORING NO. S2
070513 - Hwy 51 over |-30

TYPE: HSA to 30 ft/Wash LOCATION: Approx Sta 118+00, CL
— COHESION, TON/SQ FT
[TH oy N
E oo x S+ © B
- o |u W [> 0.2 0.4 0.6 0.8 1.0 1.2 1.4 o
T m = o (o ] ] ] ] ] ] 1 o
s |g DESCRIPTION OF MATERIAL » oo N
TR S |F@| PLASTIC WATER LIQUID o]
a|? o o |z~ LIMIT COI\I;_ENT I__Il\III_IT Z
. J/5 !/ 4+ ——
SURF. EL: 234+ o 10 20 30 40 50 60 70
/ X Medium dense yellowish tan, 17 °
YA\ reddish brown and gray clayey fine
%% | sand, silty
X 20 o« i+ 32
-9 /X 18 e
141{1i1 Medium dense yellowish tan, Aol adTie.
I reddish brown and gray silty fine 21 d NONIPLASTIC 13
sand
X Dense reddish brown sandy fine to 32 ° 4
A coarse gravel
Dense gray and tan fine sand,
slightly silty w/ferrous stains and 32
cemented silt nodules
44 °
Very stiff dark gray cla
A4 Rl T e i R—
- 25 11414{H Dense to very dense gray silty fine
4141414 | sand, calcaréous, cemented
HJ414] | W/shell fragments
_30_:: ::% 25/0
e 25/0"
| 35 1] “.A
i 25/0"
- 40 11411
:: ::Z 25/0

COMPLETION DEPTH: 100.0 ft
DATE: 3-10-21

DEPTH TO WATER
IN BORING: 9.7 ft

DATE: 3/10/2021

PLATE 6




LGBNEW 19-070.GPJ 4-7-21

19-070

Grubbs, Hoskyn,

Barton & Wyatt, Inc.

Consulting Engineers

TYPE: HSA to 30 ft/Wash

LOG OF BORING NO. S2

070513 - Hwy 51 over [-30
Clark County, Arkansas

LOCATION: Approx Sta 118+00, CL

o= COHESION}\TON/SQ FT
E oo x S+ © B
- o |u W [> 0.2 0.4 0.6 0.8 1.0 1.2 1.4 o
T m i o (o ] ] ] ] ] ] 1 o
| s (g DESCRIPTION OF MATERIAL » oo N
TR S |F@| PLASTIC WATER LIQUID o]
a|? o o |z~ LIMIT COI\I;_ENT LIMIT Z
. J= ! 4+H-—————
(continued) @ 0 20 30 40 50 60 70
1111141} Dense to very dense bluish graK
! I silty fine sand, calcareous, weakl 50/5" 1
Yy y 9
-50 TH4H]] cemented w/calcareous nodules
) 1| and occasional shell fragments
[ 55 |1 D 50/4"
[ 60 X 50/6"
[ 65 T 50/4"
= AN 50/4"
it
ne D 50/2"
[ 85 TN 50/3"
1414141 - bluish gray with green below 88 ft
) N (glauconitic sand) 50/6"

COMPLETION DEPTH: 100.0 ft

DATE: 3-10-21

DEPTH TO WATER
IN BORING: 9.7 ft

DATE: 3/10/2021

PLATE 7




LGBNEW 19-070.GPJ 4-7-21

19-070

Grubbs, Hoskyn,

Barton & Wyatt inc. LOG OF BORING NO. S2
Consulting Engineers ’ 070513 - Hwy 51 over 1-30
Clark County, Arkansas

TYPE: HSA to 30 ft/Wash

LOCATION: Approx Sta 118+00, CL

E - COHESION(,_\TON/SQ FT
o TR [ x S+ ~ X
- | © |u wo|> i 02 04 06 08 10 12 14 S
E| 22 DESCRIPTION OF MATERIAL o153 S
T 2 |Fm| PLASTIC WATER LIQUID g
Rz 3 |==| OmiT CONTENT LIMIT z
. g5 | 4+-———————-
(continued) @ 10 20 30 40 50 60 70
_95_.;.;.;.X 50/6"
10 e’ 507"
1057
1104
1157
120+
1257
130

COMPLETION DEPTH: 100.0 ft
DATE: 3-10-21

DEPTH TO WATER
IN BORING: 9.7 ft DATE: 3/10/2021

PLATE 8




LGBNEW 19-070.GPJ 4-7-21

19-070

Grubbs, Hoskyn,
Barton & Wyatt, Inc.
Consulting Engineers

LOG OF BORING NO. S3
070513 - Hwy 51 over [-30
Clark County, Arkansas

TYPE: HSA to 30 ft/Wash

LOCATION: Approx Sta 119+10, CL

Eole COHESION, TON/SQ FT
M) <
o ) r S+ o X
- e) 5 E > L 0i2 0i4 0i6 0i8 1i0 1i2 1i4 8
= S DESCRIPTION OF MATERIAL o153 N
TR 2 | a@| PLASTIC WATER LIQUID S
a|? o o |z~ LIMIT COl\l;_ENT LIMIT Z
) J/5 !/ 4+ ——
SURF. EL: 239+ @ 10 20 30 40 50 60 70
8 X Medium dense brown, reddish 12 o 43
,,{’« brown and gray clayey fine sand
w/trace fine gravel and ferrous
%X \nodules (fill) 13 o —— 1 49
¥4 | Medium dense red, gray and
- 5 1o reddish tan clayey fine Sand 16 e
A 19 ®
£ 18 (]
Dense to very dense tan and gra
clayey fine to coarse sand w/a litle | sg ® 16
fine chert gravel
Dense tan sandy fine to coarse
gravel, slightly silty 35 Y 7
1111141 | Dense bluish gray silty fine sand,
[ o5 1414141 calcareous and weakly cemented 31 ® |-NON{PLASTIC- 29
[ 30 J1HIN 41
111114¥/] Dense to very dense light gray silty [25/0"
1111414 fine sand, calcareous and
- 35 1114141 cemented w/occasional fine
1414141 | gravel-sized sandstone nodules
I;I;I;IZ 25/0"
- 40 1A
111133 Dense bluish gray silty fine sand,
4141419Y calcareous and weakly cemented 48

COMPLETION DEPTH: 100.0 ft
DATE: 2-4-21

DEPTH TO WATER
IN BORING: 28.3 ft

DATE: 2/4/2021

PLATE 9




19-070

Grubbs, Hoskyn,

Barton & Wyatt, Inc.

Consulting Engineers

TYPE: HSA to 30 ft/Wash

LOG OF BORING NO. S3

070513 - Hwy 51 over [-30
Clark County, Arkansas

LOCATION: Approx Sta 119+10, CL

LGBNEW 19-070.GPJ 4-7-21

E - COHESION, TON/SQ FT
M)
o ] r S+ ol X
- e) L w > 0.2 0.4 0.6 0.8 1.0 1.2 14 o
T m i o (o ] ] ] ] ] ] 1 o
E| S (2 DESCRIPTION OF MATERIAL » |63 <
TR Z |Fm| PLASTIC WATER LIQUID e)
a|® v o |z~ LIMIT CONTENT LIMIT Z
tinued 2> | *+—— *———— '
(continued) 0 20 30 40 50 60 70
1414141 | with occasional calcareous nodules
1111111} - dense to very dense below 48 ft
114131 50/10" _NON}PLASTIC- 42
i 50 1 49
113411 50/8"
= X
1 50/5"
- 60 14 X
EDENED 50/3"
- 65 {3 ;.X
i 50/3"
| 70 _‘: :‘X
1338 50/4"
| 75 _:‘ ‘:X
{HHHA 50/6"
| 80 _:‘ ‘:X
1141111/ - bluish gray with green with shell
14 X fragments below 83 ft (glauconitic  |50/6"
-85 1141137 sand)
1344 50/7"
COMPLETION DEPTH: 100.0 ft DEPTH TO WATER
DATE: 2-4-21 IN BORING: 28.3 ft DATE: 2/4/2021

PLATE 10




LGBNEW 19-070.GPJ 4-7-21

19-070

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

Consulting Engineers

TYPE: HSA to 30 ft/Wash

070513 - Hwy 51 over [-30
Clark County, Arkansas

LOG OF BORING NO. S3

LOCATION: Approx Sta 119+10, CL

1051

120

1257

130

Eole COHESION, TON/SQ FT
) o
E oo x S+ © B
- | © |W W >0 02 04 06 08 10 12 14 o
T m = o (o ] ] ] ] ] ] 1 o
= s % DESCRIPTION OF MATERIAL »n |00 N
a > |z = | @| PLASTIC WATER LIQUID o
a|® v o |z~ LIMIT CONTENT LIMIT Z
tinued 2> | *+—— *———— '
(continued) 0 20 30 40 50 60 70
1 1 50/6"
1111141 - with shells below 98 ft
NN 50/4"

COMPLETION DEPTH: 100.0 ft
DATE: 2-4-21

DEPTH TO WATER
IN BORING: 28.3 ft

DATE: 2/4/2021

PLATE 11




LGBNEW 19-070.GPJ 4-7-21

19-070

Grubbs, Hoskyn,
Barton & Wyatt, Inc. LOG OFBORINGNO. W1

Consulting Engineers 070513 - Hwy 51 over 1-30
Clark County, Arkansas

TYPE: Auger LOCATION: Appro Sta 117+25, 35 ft Lt
o= COHESION, TON/SQ FT
M) <
o ] r S+ ol X
- o |u W [> 0.2 0.4 0.6 0.8 1.0 1.2 1.4 o
T m = o (o ] ] ] ] ] ] 1 o
s |g DESCRIPTION OF MATERIAL » oo N
TR 2 | a@| PLASTIC WATER LIQUID S
a|? o o |z~ LIMIT COI\I;_ENT I__Il\III_IT Z
. J/5 !/ 4+ ——
SURF. EL: 236% @ 10 20 30 40 50 60 70
| Loose reddish tan, red and gray
fine sandy silt 5 P
| Dense light gray w/red fine sandy
silt 39 ®
| - medium dense below 4 ft e  -NONPLASTIC- 71
L 5 26
26 L 4
1131 | Dense to very dense light tan
«j;«j-«:«_ w/reddish tan silty fine sand
W w/some fine chert gravel 50/8" ° 21
10 i
14;1 ‘wc
114
Al
{1y
191‘/¥1
Dense to very dense light tan and
| reddish tan sandy fine chert gravel,
slightly silty 50/6" ® -NONLPLASTIC- 6
50/4"
| 25 i
COMPLETION DEPTH: 20.0 ft DEPTH TO WATER
DATE: 2-3-21 IN BORING: 14 ft DATE: 2/3/2021

PLATE 12




LGBNEW 19-070.GPJ 4-7-21

19-070

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

Consulting Engineers

LOG OF BORING NO. w2
070513 - Hwy 51 over |-30

Clark County, Arkansas

TYPE: Auger LOCATION: Approx Sta 117+10, 25 ft Rt
e COHESION, TON/SQ FT
M)
o ] r S+ ol X
L a5 |w W o> 02 04 06 08 10 12 14 )
T m i o (o ] ] ] ] ] ] 1 o
s |g DESCRIPTION OF MATERIAL » oo N
TR 2 | a@| PLASTIC WATER LIQUID S
a|? o o |z~ LIMIT COI\I;_ENT LIMIT Z
. J/5 !/ 4+ ——
SURF. EL: 235¢ @ 10 20 30 40 50 60 70
Soft dark brown fine sandy clay
w/a little fine to coarse gravel and 6 P
occasional rootlets (fill)
Stiff reddish tan, gray and red silty
clay, sandy 18 &+ 79
Medium dense light tan w/reddish
tan and red silty fine sand o4 ®  -NONPLASTIC- 50
29 4 30
Dense tan and reddish tan sand%/
| fine to coarse chert gravel, slightly
silty 49 P
Dense to very dense tan silty fine
to coarse sand w/some fine to
coarse gravel 50/10" °
- dense below 18 ft
46 e
| 25 i

COMPLETION DEPTH: 20.0 ft
DATE: 2-3-21

DEPTH TO WATER

IN BORING: 13.8 ft

DATE: 2/3/2021

PLATE 13




LGBNEW 19-070.GPJ 4-7-21

19-070

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

Consulting Engineers

Clark County, Arkansas

LOG OF BORING NO. W3
070513 - Hwy 51 over |-30

TYPE: Auger LOCATION: Approx Sta 116+85, 50 ft Rt
o= COHESION, TON/SQ FT
M) <
o ] r S+ ol X
- o |u W [> 0.2 0.4 0.6 0.8 1.0 1.2 1.4 o
T m = o (o ] ] ] ] ] ] 1 o
s |g DESCRIPTION OF MATERIAL » oo N
TR 2 | a@| PLASTIC WATER LIQUID S
a|? o o |z~ LIMIT COI\I;_ENT LIMIT Z
. J/5 !/ 4+ ——
SURF. EL: 234% @ 10 20 30 40 50 60 70
Soft brown and dark brown fine
sandy clay, wet w/a little fine gravel | 5 PY
%rhc)i occasional decayed organics
i
Medium dense light gray and red
clayey fine sand wi/trace fine to 23 ® +-——+ 35
Y\ coarse gravel
54| - dense below 4 ft
5 1 / 31 °
1':'/2(‘_
1114134} Dense to very dense light tan and
1111114V gray silty fine sand wi/clayey fine 50/10" PY
HHA sand pockets
% Dense to very dense tan silty fine
| sand w/trace fine gravel
50/8" ° _NONIPLASTIC- 45
R 10 _y_
1y | Dense to very dense tan silty fine
yaait | to coarse sand w/some fine gravel
Pk 50/10" ° 23
B 1 5 _ 7 _
- with more fine to coarse gravel
ahH]| below 18 ft
i 50/5"
_20 5, 5118, 51> 5, S | —
| 25 i

COMPLETION DEPTH: 20.0 ft
DATE: 2-3-21

DEPTH TO WATER
IN BORING: 17.3 ft

DATE: 2/3/2021

PLATE 14




LGBNEW 19-070.GPJ 4-7-21

19-070

c

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

Consulting Engineers

LOG OF BORING NO. W4
070513 - Hwy 51 over |-30

Clark County, Arkansas
TYPE: Auger LOCATION: Approx Sta 119+00, 35 ft Lt
o= COHESION, TON/SQ FT
M)
E oo x S+ © B
- o |u W [> 0.2 0.4 0.6 0.8 1.0 1.2 1.4 o
T m i o (o ] ] ] ] ] ] 1 o
s |g DESCRIPTION OF MATERIAL » oo N
TR S |F@| PLASTIC WATER LIQUID S
a|? o o |z~ LIl\III_I_T CONTENT I__Il\III_IT Z
. J/5 !/ 4+ ——
SURF. EL: 246 @ 10 20 30 40 50 60 70
/ | Ig/lediumldens?_ browndanqltredc/iish L
| brown clayey fine sand, silty w/a i
2%\ little fine to coarse gravel (f%lll) i + 36
444 | - loose to medium dense below 2 ft
10 °
“ - loose, grayish tan and reddish
brown below 4 ft 7 o
Stiff red and gray fine sandy clay
21 o ——— 51
14 g
- with trace fine chert gravel to 13 ft
25 L
]:tvery stiff with more sand below 18
34 e
NOTE: Embankment notched for
rig access.
| 25 i
COMPLETION DEPTH: 20.0 ft DEPTH TO WATER
DATE: 2-4-21 IN BORING: Dry DATE: 2/4/2021

PLATE 15




LGBNEW 19-070.GPJ 4-7-21

19-070

Grubbs, Hoskyn,

Barton & Wyatt, Inc. LOG OF BORING NO. W5
’ 070513 - Hwy 51 over I-30

Consulting Engineers

Clark County, Arkansas

TYPE: Auger LOCATION: Approx Sta 118+90, 25 ft Rt
o= COHESION, TON/SQ FT
M) <
o ] r S+ ol X
- o |u W [> 0.2 0.4 0.6 0.8 1.0 1.2 1.4 o
T m = o (o ] ] ] ] ] ] 1 o
s |g DESCRIPTION OF MATERIAL w |60 Y
o> | S |k@| PLASTIC WATER LIQUID S
a|? o o |z~ LIMIT CONTENT LIMIT Z
. J/5 !/ 4+ ——
SURF. EL: 234% @ 10 20 30 40 50 60 70
1111144] Very loose tan, reddish tan and
1141434| dark brown silty fine sand, slightly 3 P
HHHY clayey witrace Tine gravel (fm?
1114131 Medium dense tan silty fine sand,
141313} slightly clayey 19 e
:j:j:j:_ - with fine sand¥ clay seams and
L 5 {J1{])| layers at 4 to 6 Tt 19 o 46
JIHL - with less clay below 6 ft
A1 13 e
i1 | - dense with some fine to coarse
1111414 chert gravel below 8 ft
1141344 39 °
101334
Dense tan fine to coarse sand,
sllghtI?/ silty w/a little fine to coarse
grave 42
44 7

_25_

COMPLETION DEPTH: 20.0 ft
DATE: 2-3-21

DEPTH TO WATER
IN BORING: 14.6 ft

DATE: 2/3/2021

PLATE 16




LGBNEW 19-070.GPJ 4-7-21

19-070

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

Consulting Engineers

Clark County, Arkansas

LOG OF BORING NO. W6
070513 - Hwy 51 over |-30

TYPE: Auger LOCATION: Approx Sta 119+15, 50 ft Rt
o= COHESION, TON/SQ FT
M) <
o ] r S+ ol X
- o |u W [> 0.2 0.4 0.6 0.8 1.0 1.2 1.4 o
T m i o (o ] ] ] ] ] ] 1 o
E| s |2 DESCRIPTION OF MATERIAL w |60 Y
o> S |k@| PLASTIC WATER LIQUID S
L n |Z E
o & o |z~ LIMIT COI\I;_ENT LIMIT <
. J/5 !/ 4+ ——
SURF. EL: 232% @ 10 20 30 40 50 60 70
11 Loose brown and reddish brown
£ claye){ fine sand, silty w/trace fine 6 P
Y% gravel (fill)
+#~11 Loose tan, gray and red clayey fine
24| sand, silty 9 o+ 50
- 5 /}?_ 5 d
1111114 Medium dense tan silty fine sand
Dot 16 ° -NONLPLASTIC- 20
% Medium dense tan and reddish tan
¢+ | clayey fine to coarse sand, sllghtl?/
7 silty w/a little fine to coarse grave 27 PS 9
10 106
244 | - dense with more fine to coarse
“w#1l gravel below 13 ft
<% 42
- 19 10
/ Very stiff reddish tan and grayish
/_ brown clay, slightly sandy, varved
45 e
L 00 14 N ] I
| 25 i

COMPLETION DEPTH: 20.0 ft
DATE: 2-3-21

DEPTH TO WATER
IN BORING: 13.2 ft

DATE: 2/3/2021
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19-070

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

Consulting Engineers

LOG OF BORING NO. P1
070513 - Hwy 51 over [-30
Clark County, Arkansas

_20_

_25_

TYPE: Auger LOCATION: Approx Sta 115+90, CL
o= COHESION, TON/SQ FT
M) <
E oo x S+ © B
- o |u W [> 0.2 0.4 0.6 0.8 1.0 1.2 1.4 o
T m = o (o ] ] ] ] ] ] 1 o
s |g DESCRIPTION OF MATERIAL » oo N
TR S |F@| PLASTIC WATER LIQUID S
a|? o o |z~ LIMIT COI\I;_ENT LIMIT Z
. J/5 !/ 4+ ——
SURF. EL: 244+ @ 10 20 30 40 50 60 70
Loose tan and reddish brown fine
sandy silt w/trace fine gravel (fill) 9 P _NON|PLASTIC- 55
Firm to stiff brown and red fine
sandy clay 10 Jo- — + 66
- very soft, tan and gray at 4 to 6 ft
3 [ ]
- very stiff, red, gray and reddish
tan below 6 ft 29 PY
35 o
Dense tan and gray silty fine sand,
| slightly clayey
35

LGBNEW 19-070.GPJ 4-7-21

COMPLETION DEPTH: 15.0 ft
DATE: 1-28-21

DEPTH TO WATER
IN BORING: Dry

DATE: 1/28/2021

PLATE 18




LGBNEW 19-070.GPJ 4-7-21

19-070

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

Consulting Engineers

LOG OF BORING NO. P2
070513 - Hwy 51 over [-30
Clark County, Arkansas

_20_

_25_

TYPE: Auger LOCATION: Approx Sta 120+10, CL
o= COHESION, TON/SQ FT
M) <
E oo x S+ © B
- o |u W [> 0.2 0.4 0.6 0.8 1.0 1.2 1.4 o
T m = o (o ] ] ] ] ] ] 1 o
s |g DESCRIPTION OF MATERIAL » oo N
o | > S |F@| PLASTIC WATER LIQUID S
L n |Z E
a %) o |z~ LIMIT COI\I;_ENT LIMIT z
. J/5 !/ 4+ ——
SURF. EL: 239+ @ 10 20 30 40 50 60 70
Loose grayish brown silty fine sand
6 ° -NON-PLASTIC 37
- dense with ferrous nodules and
1§tta|ns and trace fine gravel below 2 | 35 PY
Stiff reddish tan fine sandy clay
15 .'_--+ 59
- gray, red and tan below 6 ft
12 [
20 e
Dense to very dense tan clayey
| fine sand w/some fine to coarse
chert gravel 50/8" ®

COMPLETION DEPTH: 15.0 ft
DATE: 2-3-21

DEPTH TO WATER
IN BORING: Dry

DATE: 2/3/2021

PLATE 19




KEY 3-4.03

Grubbs, Hoskyn,
@ Barton & Wyatt, Inc] SYMBOLS AND TERMS USED ON BORING LOGS

Consulting Engineers

SOIL TYPES SAMPLER TYPES
(SHOWN IN SYMBOLS COLUMN) (SHOWN ON SAMPLES COLUMN)
A e /,
S g H m B‘ IZ‘ %
00 QO MSkBhe / 1
Gravel Sand Silt Clay Shelby Rock Split No Cutting
Predominant type shown heavy Tube Core  Spoon Recovery

TERMS DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS (major portion retained on No. 200 sieve): Includes (1) Clean gravels and
sands, and (2) silty or clayey gravels and sands. Condition is rated according to relative density, as
determined by laboratory tests.

DESCRIPTIVE TERM N-VALUE RELATIVE DENSITY
VERY LOOSE 0-4 0-15%
LOOSE 4-10 15-35%
MEDIUM DENSE 10-30 35-65%
DENSE 30-50 65-85%
VERY DENSE 50 and above 85-100%

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

UNCONFINED
DESCRIPTIVE TERM COMPRESSIVE STRENGTH
TON/SQ. FT.

VERY SOFT Less than 0.25

SOFT 0.25-0.50

FIRM 0.50-1.00

STIFF 1.00-2.00

VERY STIFF 2.00-4.00

HARD 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.
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.
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.

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

PLATE 20



Barton & Wyatt, Inc.

between discrete boring locations. Actual
conditions may vary.
2. Ground surface approximate.

1" = 20" Horizontal
1" = 20" Vertical

Clark County, Arkansas

Project Number: 19-070

Plate 21

-20 0 20 40 60 80 100 120 140 160 180 200 220 240
Bent No. 1 2 3
Planned Grade :
260 ................. /i.........._........................_i....... e A ................._........................_........................_..........................:.........................;..... .; ................................................... 260
Firm to stiff fine sandy \¥ I :
CLAY w/ silt pockets (fill) : /—‘ Retalnlng WaII : Retalmngfwa” _\ : : Medium dense :clayey fine SAND
: _S1 N : : : : : b
______________ B-51 n : EXIStIng Grade : : : : w/ trace fine gravel (fill)
e 0] e e N e e e e e BESANE e et
240 : ;g T~~~ I- 3_Qﬂo_rt_hb_ou_ng i L I_§_0_Sciu£h_bound -5 ZORY] 240
Stiff to very stiff 2 TH—— T T T = T T T B-p2N_ = i e S - P 3/2;4 i3 :
silty CLAY, sand A4 17 : :
ey y Medlum dense 5444 20 Medium dense clayey fine:SAND / 19 Dense to very dense
: 30 : 5|Ity fine SAND\’)\ 8 Yo 18 clayey fine:to coarse SAND
: N o Dense to e:r dense : \ i ;;a : /w/alittle fine chert gravel
. o : . -_-.‘-. Vi : —— [ i ? M
Medium dense fine to:medium SAND | 2 fineto coarsgSAND i TS Densesandy fine to coarse GRAVEL S
DO e e T LR RRLTTRRED /_/ .......................................................................................... S o T R e TR R - . e e ey LT PR R TR P T TLLILS 220
oy w/ fine graVeI % 5 ]
Dense to very dense silty |{1]3 P o By : o Delnse S|Ityfme i‘:\ND d L DUOIRE
fine SAND, calcareous, 1141 5041 R e N 2 m— 7 calcareous, wea y cemented: = 1w
weakly cemented AEAL I : : 1] Wb
" : 1 1 20 L
S a0l 114 B e e e e B e L O R U OO UURUUNOTRUUN UURUOSRRUUPUUURUURRN- NS DURTRR 214 BB e ettt
2 200 1l Ui 0 Dense to very dense 5|Ity fine SAND, DO 200
g pht 25" :::: 250" calcareous, cemented w/ shell fragments 1
= 1414 50" :::: 0 :::: 50fno
:::: 504" 1414 505" :::: 5&;'8"
=T 0] EER T PP P PP PP PP PP PP :;.:.: .50.,5“..............._........................_........................_E........................_E ............................ ;.:::.5.0.[4‘, ............................................................................................................................ ::::5Q:75" ................................................. 180
W] Dense to very dense silty fine SAND, Wy S
1414 °0F calcareous, weakly cemented w/ {147 506 447 908
1 ok calcarepus nodules and c:)ccasmnal 14 _— Jels 5673
1414 shell fragments ] =
1147 =0 : 141+ soa el 50
L1=10] EERE T PP P PP PP P PP PPPP :;.:.: B T e e e e ;:::-ngr ............................................................................................................................ :::: 5d]6" ................................................. 160
LIE LB L - |= .
1347 sode 1414 502" 121+ sde
:::: 504" :j:: 50/3" :::: 50ff7"
1413 5o 11 5o 1 soe
N0 R B P PP PP PP PP PP PP PP ;.:::.5.0.,.61, ............................................................................................................................ —:—.—:—‘5Q:]4n ................................................. 140
_‘j_'j 50/7" :
120 EE R R K R R R R R R R R R R R R PR R R PP 120
;— Indicates water : :
level at time of : 1 2 3
drilling : : : : : : : : : : : : :
-20 0 20 40 60 80 100 120 140 160 180 200 220 240
Horizontal Distance, ft
Grubbs Hoskyn NOTES: Generalized Subsurface Profile
) y 1. Subsurface conditions have been inferred SCALE: 070513 - H
: - Hwy 51 over |-30




APPENDIX A




4:43:12 PM

12/14/2020

ARDOT Bridge (2019)
1:\2017\17017634 - 070513 1-30 Str-Apprs Hwy 51\Drawings\b070513_L01.dgn

JMEdwards
REVISED DATE:

WORKSPACE:

N ‘ < © 2 QO VX
W (ST S
S N VNN 246
. | ‘ ‘ 248
244 : /
246 [ ‘ | CL Special Ditch———————— 250
1 See Roadway Plans (Typ.) 2
248 Existing Bridge No. 3873 | 25
(To Be Removed)
250 . ’ .
252 H i
AESERITSEEE T (RS ISHES] Stanntest
- = * [IaasStlie |1 Sna st anaas SESSEETS She:
+ SRS e | DS M ST S SESSSSPR B
i Eiiiiﬂ T %iii* ++++31:£;1 Retaining Wall No. 2,
et E::::: 10-0" 1;+++3 0-0 TR see Dwg. Nos. $DN1XX$
. THHrE] 1040 rrp ey > b )
Retaining Wall No. 1, e i ++ Future 7703 E SRRSO $DNIXX. ~=———
see Dwg. Nos. $DN1XX$ + 1SS B SbQ‘f‘?‘?r e Hthli)tS:deer‘
- $DN1XX$. o
— = ] | 120" ‘ R
- [e——— - . nds ridge, See Dwg.
Concrete Ditch Paving o || Future ‘ Y No. 55002 250
52— (TypeB) A 10-0 | \ | Lane’ | 100" I 048
See Roadway Plans 5 Existing Existigg 100" 24'-0 e Concrete Ditch Paving
Existing Shoulder — istin xisting I A (Type B)
250 Shoulder Pavement ‘ | | Existingl pgi(/l:rrllegnt Shoulder PN T | See Roadway Plans 246
28— 5|5 |/ = ’ ‘ + Shoulder | . I n .
2| M Pl® N . > 24
I|= R 4l CL Median CL Construction =
*|&§——3 v:2H i / 3
R . . ‘ | | | . 130|] |/ &ClBridge | rir
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€ |2 28 117+00 B 2 5 + 0
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s \ = 234
%2 f \ 236
< 2 2 Vs < x Lo © © [N > ©
A 3% ] & 2 28 OF 7
BEGIN BRIDGE PLAN END BRIDGE
STA. 116+98.92 - STA. 119+01.08
Total Length Of Bridge = 202'-2"
1'-1" 200'-0" Continuous Plate Girder Unit 1'-1"
(100' - 100")
——— CL 2" Poured Silicone Joint CL 2" Poured Silicone Joint
CL Deck To Low Side — =2 CL Deck To Low
280 - Top OF Cap = 5-0" = Steel = 46 < _ 280
] Slope Intercept ) ST o Bridge Traffic Rail (Type N C
270 3 Sta. 116+88.56 5 L Deck To Low — et SSTR36). For additional 5 c 270
e Guardrail, See N Steelei 4!_%n ow © ; > detailsl see Std. DWg- No. N S|ope Intercept —
3 Roadway Plans 3 =2 55070 (Typ.) 3 Sta. 119+11.44 =
260 4 (Typ.) W w = 260
250 Exp. \an % Proposed Grade E 250
- i \1/6r-t9 CIl"lln- — ® — 16'-9" Min. Line Along C
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240 A | Crashwall Vert.l ar. ; CL Bridge - 240
] 11 I C
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200: 11 i :200
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([T
([T
Bent No. 1 2 3
FOR R/W DATA, SEE NOTES:
Use Type I Special Approach Gutters at each end
ROADWAY PLANS ELEVATION of bridge. See Do, No. SDNXXS,
NOTE: Use Type C2 Approach Slab at each end of bridge
Stations shown are along CL Construction. Elevations shown are See Std. Dwg. No. 55040C2.
theoretical working point elevations at CL Bridge. Any vertical
dimension referenced to CL Deck is based on theoretical working o o o
point elevation at CL Bridge. See "ROUNDING DETAIL" on ? 9 ?
Std. Dwg. No. 55007 for additional information. N ] a
~— ~— ~—

DATE
REVISED

FED. ROAD
DIST. NO.

TOTAL
DATE SHEETS

FILMED

DATE
REVISED

DATE
FILMED

sTATE | FED. AID PROJ. NO.

SHEET
NO.

6 ARK.
JOB NO. 070513  ¢YSN101p $ST$
(| sBno1g LAYOUT $DN101$

NOTES:
For "GENERAL NOTES", see Dwg. No. $DN103$.

For "ELEVATION OF SOIL BORINGS", "BORING LEGEND",
& "N-VALUES", see Dwg. No. $DN102$.

For details of proposed grading and excavation of existing
embankment, See Dwg. Nos. $DNXXX$ and $DNXXX$.

@ Angle measured between CL Median I-30 and local

tangent to CL Construction at Sta. 118+00.00

@ Vertical profile has been set to accommodate 12'-0"

future widening of existing I-30 as shown. Cross-slope of
future lane is assumed to slope 2% upward towards
median. Minimum vertical clearance to edge of future lane
is calculated as 16.56'.

@ Ashlar Stone Pattern, See Special Provision

5 .000/ o

VERTICAL CURVE DATA PT

"ARCHITECTURAL FINISH".

PVI Sta. 118+00.00 HORIZONTAL CURVE DATA

Elev. 268.75 -
LS CL Construction Hwy. 51
V.C. = 840 PI = 116+00.14

= 3°58'40" Lt.
= 0°30'00"

= 397.94'

= 795.56'

PC =112+02.20
=119+97.75

-5, 00%

—r—Hop>

(Theoretical Grade Along CL Construction Hwy. 51) E

= No Super
=11,459.16

SHEET 1 OF 2
LAYOUT OF BRIDGE
HIGHWAY 51 OVER I-30
1-30 STR. & APPRS. (HWY. 51) (S)
CLARK COUNTY

ROUTE 51 SEC. 1

PRELIMINARY
NOT FOR
CONSTRUCTION

ARKANSAS STATE HIGHWAY COMMISSION
LITTLE ROCK, ARK.

DATE: NOV. 2020 FILENAME: _ b070513_L1.dgn
DATE: XXX. 2020 SCALE: 1" = 20'

DRAWN BY: HEW

CHECKED BY: XXX

DESIGNED BY: JME DATE: NOV. 2020

BRIDGE ENGINEER

BRIDGE NOo. $BNO01$ DRAWING NO. $DN101$
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SUMMARY of CLASSIFICATION TEST RESULTS
PROJECT: 070513 - Hwy 51 over I-30

LOCATION: Clark County, Arkansas
GHBW JOB NUMBER: 19-070

BORING | sampLe | WATER ATTERBERG LIMITS SIEVE ANALYSIS USCS | AASHTO
No. |DEPTH (fo CONTENT| LIQUID PLASTIC |PLASTICITY PERCENT PASSING CLASS. | CLASS.
(%) LIMIT LIMIT INDEX 2in. | 1in. [3/4in.|3/8in.| #4 | #10 | #40 | #200

S1 2.5-3.5 16 22 16 6 —_— | - - -1 99| - | --—- | 59 | ML-CL A-4
S1 6.5-7.5 21 39 20 19 | = | = =100 | - | - | 77 CL A-6
S1 19-20 3 -—- -—- -—- 100 | 100 [ 100 | 100 | 100 | 100 | &7 4 SP A-3
S1 24-25 25 - - - 100 | 100 [ 100 | 94 | 62 | 30 17 9 SM-SP | A-1-a
S1 29-29.5 30 52 19 33 e e e e e e e CH A-7-6
S1 34-35 24 NON-PLASTIC | = | == - ]1100 | - | --- 17 SM A-2-4
S1 44-45 66 - | - - 100 | 100 [ 100 | 100 99 | 98 | 92 | 48 SM A-4
S1 59-60 29 NON-PLASTIC 100 | 100 | 100 [ 100 | 100 | 99 | 98 | 23 SM A-2-4
S2 2.5-3.5 15 21 16 5 | e | = -] 94| - | - | 32 | SM-SC | A-2-4
S2 6.5-7.5 12 NON-PLASTIC 100 | 100 [ 100 | 100 | 100 | 100 | 92 13 SM A-2-4
S2 9-10 11 - - - 100 | 88 78 52 | 31 18 10 4 GP A-1-a
S2 19-20 26 - - - 100 | 100 [ 100 | 100 | 100 | 100 [ 99 9 SM-SP A-3
S2 24-25 31 52 18 34 e e e e CH A-7-6
S2 49-50 33 - - - 100 | 100 [ 100 | 100 | 100 | 98 | 96 19 SM A-2-4
S3 0.5-1.5 13 25 15 10 e I e I I I e I X SC A-4
S3 2.5-3.5 16 31 18 13 e o e I 7 A e I I 1) SC A-6
S3 14-15 11 - - - 100 | 100 [ 100 | 99 | 86 | 73 61 16 SC A-2-6
S3 19-20 7 - - - 100 [ 100 | 92 | 67 | 51 36 | 23 7 |GM-GW| A-l-a
S3 24-25 22 NON-PLASTIC 100 | 100 | 100 | 98 | 97 | 96 | 95 | 29 SM A-2-4
S3 49-50 25 ITON—PLASTIC | = | = - 1100 - | - | 42 SM A-4
W1 4.5-5.5 20 NON-PLASTIC | = - - [ 100 - | - | 71 ML A-4
W1 9-10 8 — ] e | - - 77 -] =121 sM | A24
W1 14-15 18 NON-PLASTIC 100 | 100 | 100 | 77 | 50 | 33 20 6 |GM-GW| A-l-a

Grubbs, Hoskyn,

Barton & Wyatt, Inc.

CONSULTING ENGINEERS PLATE



SUMMARY of CLASSIFICATION TEST RESULTS
PROJECT: 070513 - Hwy 51 over I-30

LOCATION: Clark County, Arkansas
GHBW JOB NUMBER: 19-070

BORING | sampLe | WATER ATTERBERG LIMITS SIEVE ANALYSIS USCS | AASHTO
No DEPTH (ft) CONTENT | LIQUID PLASTIC |PLASTICITY PERCENT PASSING CLASS. | CLASS
: (%) LIMIT LIMIT INDEX 2in. | lin. [3/4in.[3/8in.| #4 | #10 | #40 | #200 ) )

w2 | 2.5-35 18 34 19 15 | = T 9 ] -] 179 CL A-6
W2 | 4.5-55 18 NON-PLASTIC — [ | =1 —T100] -] 1350 ] sm A-4
W2 6.5-7.5 21 — [ | =1 —T100] -] -—-130] sm A-4
W3 2.5-3.5 12 30 19 11 - - - - 69 - - 35 SC A-2-6
W3 9-10 15 NON-PLASTIC — - -] - 197 - | - | 45 SM A-4
W3 14-15 5 - - - 100 [ 100 | 100 | 80 71 56 | 43 23 SM A-1-b
W4 0.5-1.5 11 21 15 6 - - - - 76 - - 36 | SM-SC A-4
W4 6.5-7.5 15 31 17 14 - - - - 88 - - 51 CL A-6
W5 4.5-5.5 16 20 18 2 - - - - 91 - -—— | 46 SM A-4
W5 19-20 24 - - - 100 | 91 88 86 84 80 75 7 SM-SP A-3
W6 2.5-3.5 17 24 20 4 - - - - 85 - - 50 SM A-4
W6 6.5-7.5 15 NON-PLASTIC - - - -— | 100 | --- - 20 SM A-2-4
W6 14-15 36 - - - 100 | 100 | 67 44 37 32 26 9 |GM-GW| A-1-a
P1 0.5-1.5 13 NON-PLASTIC —_— - -] 196 | - | --—- | 55 ML A-4
P1 2.5-3.5 18 30 16 14 - - - -— | 100 | --- - 66 CL A-6
P2 0.5-1.5 16 NON-PLASTIC - - - - 99 - - 37 SM A-4
P2 45-55 14 25 | 15 | 10 e | e | - | -] 100 - | - | 59 CL A-4

Grubbs, Hoskyn,

Barton & Wyatt, Inc.

CONSULTING ENGINEERS PLATE



19-070

Percent Finer by Weight
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Barton & Wyatt. inc.

CONSULTING ENGINEERS

@ Grubbs, Hoskyn,

SIEVE OPENINGS IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
3 2 112 1 3/4 1/2 3/8 114 4 6 810 16 20 30 40 50 100 200
T T T T T T T T T T T T T T T 0
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Grain Size in Millimeters
GRAVEL SAND
SILT OR CLAY
COARSE FINE COARSE MEDIUM FINE

Sample: Boring S1, 19-20 ft

Description: Light gray fine to medium SAND

USCS Classification = SP
AASHTO Classification = A-3




19-070

Percent Finer by Weight
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Barton &Wyatt inc.

CONSULTING ENGINEERS

@ Grubbs, Hoskyn,

SIEVE OPENINGS IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
3 2 112 1 3/4 1/2 3/8 14 4 6 810 16 20 30 40 50 100 200
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Grain Size in Millimeters
GRAVEL SAND
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COARSE FINE COARSE MEDIUM FINE

Sample: Boring S1, 24-25 ft

Description: Tan and reddish tan fine to coarse SAND, slightly silty

w/ fine gravel

USCS Classification = SM-SP
AASHTO Classification = A-1-a
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Percent Finer by Weight
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Barton &Wyatt inc.

CONSULTING ENGINEERS

@ Grubbs, Hoskyn,

SIEVE OPENINGS IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
SILT OR CLAY
COARSE FINE COARSE MEDIUM FINE

Sample: Boring S1, 44-45 ft
Description: Gray silty fine SAND, calcareous, cemented w/
occasional fine gravel-sized sandstone nodules

USCS Classification = SM
AASHTO Classification = A-4
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Percent Finer by Weight
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Barton &Wyatt inc.

CONSULTING ENGINEERS

@ Grubbs, Hoskyn,

SIEVE OPENINGS IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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Sample: Boring S1, 59-60 ft; NON-PLASTIC
Description: Bluish gray silty fine SAND, calcareous and weakly
cemented w/ occasional calcareous nodules and inclusions

USCS Classification = SM
AASHTO Classification = A-2-4
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Sample: Boring S2, 6.5-7.5 ft; NON-PLASTIC
Description: Yellowish tan, reddish brown, and gray silty fine SAND

USCS Classification = SM
AASHTO Classification = A-2-4
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Sample: Boring S2, 9-10 ft
Description: Reddish brown sandy fine to coarse GRAVEL

USCS Classification = GP
AASHTO Classification = A-1-a
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Sample: Boring S2, 19-20 ft

Description: Gray and tan fine SAND, slightly silty

USCS Classification = SM-SP
AASHTO Classification = A-3
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Sample: Boring S2, 49-50 ft

Description: Bluish gray silty fine SAND, calcareous, weakly cemented

USCS Classification = SM
AASHTO Classification = A-2-4
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Grubbs, Hoskyn,
Barton &Wyatt inc.

CONSULTING ENGINEERS

SIEVE OPENINGS IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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Sample: Boring S3, 14-15 ft
Description: Tan and gray clayey fine to coarse SAND w/ a little fine

chert gravel

USCS Classification = SC
AASHTO Classification = A-2-6
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Sample: Boring S3, 19-20 ft

Description: Tan sandy fine to coarse gravel, slightly silty

USCS Classification = GM-GW
AASHTO Classification = A-1-a
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Sample: Boring S3, 24-25 ft; NON-PLASTIC
Description: Bluish gray silty fine SAND, calcareous and weakly

cemented

USCS Classification = SM
AASHTO Classification = A-2-4
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GRAVEL SAND
SILT OR CLAY
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Sample: Boring W1, 14-15 ft; NON-PLASTIC
Description: Light tan and reddish tan sandy fine chert GRAVEL,

slightly silty

USCS Classification = GM-GW
AASHTO Classification = A-1-a
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@ Grubbs, Hoskyn,
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Sample: Boring W3, 14-15 ft

Description: Tan silty fine to coarse SAND, slightly clayey w/ some

fine gravel

USCS Classification = SM
AASHTO Classification = A-1-b
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Sample: Boring W5, 19-20 ft
Description: Tan fine to coarse SAND, slightly silty w/ a little fine to
coarse gravel

USCS Classification = SM-SP
AASHTO Classification = A-3
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Sample: Boring W6, 14-15 ft
Description: Tan and reddish tan sandy fine to coarse GRAVEL,
slightly silty

USCS Classification = GM-GW
AASHTO Classification = A-1-a
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SUMMARY OF LATERAL LOAD PARAMETERS
Hwy. 51 over I-30 - Bent 1 (South Bridge End)

PROJECT: 070513 1-30 Str. & Apprs. (Hwy. 51) (S)

LOCATION: Clark County, Arkansas
GHBW JOB NUMBER: 19-070

Bent 1: Recommended Parameters for Lateral Load Analyses Using LPILE©

Medium dense

Dense to very

Dense to very

Generalized Neglect MSE | Stiff to very stiff fine to medium dense fine to dense silty fine Dense to very
Stratigraphy Wall Backfill silty CLAY SAND coarse SAND SAND dense fine SAND
Depth below
assumed pile cap 0-21 21-23 23-28 28-35 35-43 43 and deeper
bottom, ft
Approximate El, ft 249-228 228-226 226-221 221-214 214-206 Below 206
Recommend soil Stff Clay
Neglect without free Sand (Reese) Sand (Reese) Sand (Reese) Sand (Reese)
type
water
Effective unit
weight (y), Ibs per 125 115 63 63 63 63
cu ft
Cohesion (©), 1bs |0 o licable 2750 0 0 0 0
per sq ft
Angle of internall | 0 i able 0 33 36 36 38
friction (@), °©
Soil modulus (k), | 0 slicable 1000 60 125 125 125
Ibs per cu in.
1 0
Str?glEitOS)O o Not applicable 0.005 Not applicable | Not applicable | Not applicable | Not applicable
Note: Cap bottom at El 249+
Grubbs, Hoskyn,
Barton & Wyatt, Inc.

Consulting Engineers




Grubbs, Hoskyn,
Barton & Wyatt, Inc.
Consulting Engineers

SUMMARY OF LATERAL LOAD PARAMETERS

Hwy. 51 over I-30 - Bent 2 (Interior)
PROJECT: 070513 1-30 Str. & Apprs. (Hwy. 51) (S)
LOCATION: Clark County, Arkansas
GHBW JOB NUMBER: 19-070

Bent 2: Recommended Parameters for Lateral Load Analyses Using LPILE©

Generalized Dense to very dense
Stratigraphy Neglect Dense fine SAND silty fine SAND
Depth below assumed 0-5 515 15 and deeper
pile cap bottom, ft
Approximate El, ft 226-221 221-211 Below 211
Recommend soil type Neglect Sand (Reese) Sand (Reese)
Effective unit weight
(v), Ibs per cu ft 125 63 63
Cohesion (c), 1bs per Not applicable 0 0
sq ft
Angle of internal .
friction (0). ° Not applicable 34 38
Soil modulus. (k), Tbs Not applicable 100 125
per cu in.
Strain at 50% (EE50) Not applicable Not applicable Not applicable

Note: Cap bottom at El 226+

PLATE



SUMMARY OF LATERAL LOAD PARAMETERS
Hwy. 51 over 1-30 - Bent 3 (North Bridge End)

PROJECT: 070513 1-30 Str. & Apprs. (Hwy. 51) (S)

LOCATION: Clark County, Arkansas
GHBW JOB NUMBER: 19-070

Bent 3: Recommended Parameters for Lateral Load Analyses Using LPILE©O

Dense to very

Dense to very

Generalized Neglect MSE Medium dense dense fine to Dense fine to Dense silty fine dense silty fine
Stratigraphy Wall Backfill |clayey fine SAND coarse SAND coarse GRAVEL SAND SAND
Depth below
assumed pile cap 0-21 21-23 23-28 28-33 33-43 43 and deeper
bottom, ft
Approximate El, ft 249-228 228-226 226-221 221-216 216-206 Below 206
Recorrg/r;eend soil Neglect Sand (Reese) Sand (Reese) Sand (Reese) Sand (Reese) Sand (Reese)
Effective unit
weight (y), Ibs per 125 125 125 125 63 63
cu ft
Cohesion (¢), Ibs Not applicable 0 0 0 0 0
per sq ft
Angle of internall | 0 i able 30 35 36 34 38
friction (@), °©
Soil modulus (k), | 0 slicable 75 125 125 125 125
Ibs per cu in.
1 0
Str?glE?OS)OA) Not applicable | Not applicable | Not applicable | Not applicable | Not applicable | Not applicable
Note: Cap bottom at El 249+
Grubbs, Hoskyn,
Barton & Wyatt, Inc.

Consulting Engineers PLATE
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WORKSPACE:  ARDOT Bridge (2019)

L:\2017\17017634 - 070513 I-30 Str-Apprs Hwy 51\Drawings\b070513_5203_Wal.dgn

REVISED DATE:

IMEdwards

FED, RDAD

DATE DATE DATE DATE FED.ROAD | state | FED. AID PROJ. NO. | SHEET |  ToraL
REVISED FILMED REVISED FILMED
6 ARK.
308 NO. 070513 4SN203% $ST$

(D[ $BNO1$  RETAINING WALLS  $DN203$

Total wall Length = 149'-0"

Wall Phase 1 Construction Wall Phase 2 Construction
316" 220 25-0" 4 25'-0" 22'0" 23-6"
|
Wall Sta. 11+00.00 . L Wall Sta. 11+72.00 .
260 — CL Hwy. 51 Sta. 117+07.82 ﬁsé"riigéié‘i‘nZ'e&‘at..Fﬁ? ? " CL Hwy. 51 Sta. 116+92.24 End Of Retaining Wall 260
25,00 Rightof CL Hwy. 51 ' WallSta, 1142500 40.55 Left of CL Hwy. 51 et T, B
= Elev. 251. ’ i Elev. 251.64 wy. . .
- ! CL Hwy. 51 Sta. 117+07.83 & 57.14' Left of Hwy. 51 i
- o Wall Sta. 10+78.00 n Wall Sta. 11+50.00 £ Elev. 245,69 -
Beginning O Retaining Wall CL Hwy. 51 Sta. 116+92.31 [ CL Hwy. 51 Sta. 117+07.85 o j\
=) Wall Sta. 10+46.50 40.56' Right of CL Hwy. 51 profile Grade v 25.00' Left of CL Hwy. 51 e — ——ce— — -
CL Hwy. 51 Sta. 116+70.17 Elev. 251.64 / [ Elev. 251.82 e
= 62.87 Right of CLHwy. 51 b~y 00 @ o E
Elev. 24447 e e e e e e e S S SR SRR T e s e e e y —————————————————— =
= [ I I : < ~~= 250
= | - = -
B Ashlar Stone | I - ~ = s }
Finish () | - Proposed Elevation of =
= § Finished Grade @ _/ o=ty Existing Embankment L.
Inishe: rade |
B Front Face of Wall (@) Form Insert Lesgpxg?lr Ll u \® L
(Typ.) — T
240 —| T | f=— Const. Joint — 240
| ey O Elev. 233.44 -*"'/T_ ! 0
. — gt - Existing Ground Elev. 233.95 — | o b
q S = e —_ @ Face of Wall A— Jl 2.0 4
= E i -
2.0' t j
- | p—{ : )
. \— Elev. 235.00 F— I 40— — — — L __________________________________ 1 Elev. 235.00 I8
fii=—s N\ CL Specal Ditch in I B—
230 —| Front of Wall I =230
g : { 8.0
Gl vug L— LI \_
- &= Top Of Leveling —
Ty Tewr — h B2 Pad, Elev. 229.00' c—
- M— ’ 13.0' I
| Troeprac ~_( e 13.0 ELEVATION - MSE RETAINING WALL NO. 1 — |
(Looking At Front Face of Wall)
220 — MowD wWmponeu’7 Scale: %g" = 10" D— =220
‘ J—
N J—
20.0'
20.0'
Sta. 117425, 35'
Sta. 117+10, 25' of CL Bridge
Right of CL Bridge
— of CL Bridge ﬁ? 2
A L e Bewrima (reaswe = 6.0 Fs*p d‘—-\o =33
= v — 2 PE—— e e GI ey _bg P ST E =3
: z Pesiadance = 0. ((e2D 2 L A ket E - g
WALL NO. 1 DESIGN PARAMETERS
[ Factored Bearing Resistance (KSF} [ Minimum Strap Length (FT) | N-VALUES NOTES:
5 H Offset dime fi CL Constructi :
XX ' M St 117425, 35 Sta. 117410, 25° ol L)Ladd 8 ST 10 rontvertca Tace of reaing a1 o o (- constucton Hey (D Class 3 Textured Coating Finish (Color =
NOTE: Left of CL Bridge Ri f CL Bridge Left of CL Brid Brown, Color Chip No. 33522)
"H" shall be measured from the top of leveling pad 0.5-1.5, N=5 0.5-1.5, N=6 0.5-1.5, N=5 For "FORM INSERT DETAILS", see Dwg. No. $DN207%.
elevation to the finished surface of the roadway. 2.5-3.5, N=39 2.5-3.5, N=18 2.5-3.5, N=23 as==lCRNO, g @ "Ashlar Stone" Pattem & Class 3 Textured
4.5-5.5, N=26 4,5-5.5, N=24 4.5-5.5, N=31 For "GENERAL NOTES", see Dwg. No. $DN2015. Coating Finish (Color = Brown, Color Chip No.
6.5-7.5, N=26 6.5-7.5, N=29 6.5-7.5, N=50/10" 30219)
9.0-10.0, N=50/8" 9.0-10.0, N=49 9.0-10.0, N=50/8" ) X
14.0-15.0, N=50/6" 14.0-15.0, N=50/10" 14.0-15.0, N=50/10" @ 45° break in horizontal alignment of retaining
19.0-20.0, N=50/4" 19.0-20.0, N=46 19.0-20.0, N=50/5" wall. Provide obtuse corner element at each
TABLE OF QUANTITIES (WALL NO. 1 LEGEND break point,
(FOR INFORMATION ONLY) U.N.O. = Unless Noted Otherwise (@) Embed the leveling pad a minimum of 3-0"
— e —— et below proposed grade at wall step Iocati&I)ns )
ITEM NO. 210 605 SP JOB 070513 | SP JOB 070513 | SP JOB 070513 | SP JOB 070513 and a minimum of 2'-0" below CL Special Ditcl
w along the North face of the retaining wall.
A - Loose reddlsh tan, red and gray fine sandy silt
B - Dense light gray w/red fine sandy silt
C - Dense to very dense light tan w/reddish tan slity fine sand w/some fine chert gravel
UNCLASSIFIED CONCRETE SEEEC RETAINING ";:EXTURED EEI:!'I.PORARY D - Dense to very dense light tan and reddish tan sandy fine chert gravel, slightly siity SHEET 3 OF 7
ITEM EXCAVATION | PITCHPAVING | GRANULAR WALL g’;‘éﬁG vﬁ[‘ENG E - Soft dark brown fine sandy clay w/a little fine to coarse gravel and occasional rootlets (fill)
(TYPE B) BACKFILL F - Stiff reddish tan, gray and red silty clay, sandy DETAILS OF RETAINING WALLS
G - Medlum dense light tan w/reddish tan and red silty fine sand
H - Dense tan and reddish tal;l 53;‘;'1\' fine to coarse chert gravel, slightly silty ROUTE SEC.
1 - Dense to very dense tan silty fine to coarse sand w/same fine to coarse gravel
Unry ] - Soft brown and drak brown fine sandy clay, wet w/a little fine gravel and occasional decayed organics (fill) ARKANSAS STATE HIGHWAY COMMISSION
CU. YD. SQ. YD CU. YD SQ. FT. SQ. YD SQ. FT.
— — — — = L K - Medium dense light gray and red clayey fine sand wj/trace fine to coarse gravel NOT FO LITTLE ROCK, ARK.
L - Dense to very dense light tan and gray silty fine sand w/clayey fine sand pockets R ’
Wall No. 1 XX XX XX XX XX XX M - Dense to very dense tan siity fine sand w/tace fine gravel CONSTRUCTION DRAWN BY: HEW DATE: JAN. 2021 FILENAME: _b070513 RW3.dgn
N - Dense to very dense tan silty fine to coarse sand w/some fine gravel CHECKED BY: JHR DATE: _FEB. 2021 SCALE: ____ As Shown

DESIGNED BY: IME DATE: JAN. 2021
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JMEdwards

FED, ROAD SHEET TOTAL
REViSED FAMED REVISED FiLMED DistiNo, | SAT? | FED. AIDPROJ.NO. | “ho. | sheers
6 ARK.
- T — = JoB NO. 070513 13N204§ $STS
(D[ $BNO1$  RETAINING WALLS  $DN2043
Total Wall Length = 150'-0"
Wall Phase 2 Construction Wall Phase 1 Construction
200" 0" 250" : 250" 22-0" 360"
[
Wall Sta. 11+50.00 ' Wall Sta. 12+19.00
— CL Brldge At Front Face Of —
260 Beginning Of Retaining Wall CL Hwy. 51 Sta. 118+92.15 T R Regtsininngau e ‘% ?mi.sgtStfaHng«»s(;xm 260
] Wall Sta. 11+08.00 25.00' Left of Hwy. 51 N wall Sta. 11475.00 o ) 25;g640 wy. B
CL Hwy. 51 Sta. 119+21.97 ey, 3L | CLHwy. 515ta. 118+62.17 o &30 End OF Retaining Wall
a Zh6e Leftof €1 Hwy. 51 Wall Sta, 11+30.00 O Wall Sta, 12:+00.00 5 SRRl ey L
' : CL Hwy. 51 Sta, 119+07.75 | CL Hwy. 51 Sta. 118+92.17 CL Hwy. 51 Sta. 119+32,99
-1 40.56' Left of CL Hwy. 51 Profile Grade ' 25.00" Right of CL Hwy. 51 66.06' Right of CL Hwy. 51 =
— Elev. 251.64 /_ | Elev. 251.82 Elev. 242,52
- o= —_— N e L
— — P S R e L e Tt e R R RSN, e s e e e————————
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! I
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- | — — -
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= Existing Embankment -1 = I Const. Joint 8
~ | : Form Insert 5
N ™~ (Typ.) E
. 6.0 ‘Il\ — Ashlar Stone ®© Finished Grade @
] — Finish inis rade | 240
~— Temporary " ~—_ ©) Front Face of Wall
- MSE Wall T~ B
& _7 T — v Tt S
N Elev.23430  Existing Ground —— Elev. 232.73 — -
@ Face of Wall — _
- Elev. 237.00 — -
L _
o
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230 — \ CL Special Ditch — 230
in Frgﬁg of Wall Etev. 232.00
- - pad T
il § 20.0' .. Top Of Leveling Wit en o7 :', B
[=1K= @ Pad, Elev. 228.00'
. Sta. 119400, 35' M= s
Left of CL Bridge ELEVATION - MSE RETAINING WALL NO. 2
N (Looking At Front Face of Wall) B
220 — Scale: ;is" =1-0" L— 220
<
2.6 ker B I C =nl==B e ks
d— — — . =
Ff\ =
Sta. 118+90, 25"
Right of CL Bridge
; 2
A = 8 8
WALL NO. 2 DESIGN PARAMETERS
Factored Bearing Resistance (KSF) | Minimum Strap Length (FT) | NOTES:
XX ] .7H | N-VALUES Offset dimensions are measured from CL Construction Hwy. 51 @ Class 3 Textured Coating Finish (Color =
NOTE: to outside vertical face of retaining wall. Brown, Color Chip No. 33522)
"H" shall be measured from the top of leveling pad Sta. 119+00, 35' Sta. 118+90, 25' Sta. 119+15, 50'
elevation to the finished surface o? the roadw%yg eft of CL Bri Ri f CL Bri Right of CL Bridge For "FORM INSERT DETAILS", see Dwg. No. $DN207%. @ "Ashlar Stone" Pattern 8 Class 3 Textured
0.5-1.5, N=11 0.5-1.5, N=3 0.5-1.5, N=6 Coating Finish (Color = Brown, Color Chip No.
25-3.5 N=10 2.53.5 N=19 2335 N=9 For "GENERAL NOTES", see Dwg. No. $DN201$. 30219)
54. 575551' |\'|‘___=271 gg:;g: ﬁ:{g 2_:5,233' N:ig (3) 45° break in horizontal alignment of retaining
TABLE OF QUANTITIES (WALL NO. 2 9.0-10.0, N=14 9.0-10.0, N=39 9.0-10.0, N=27 wall. Provide obluse cormiey element at each
PR INFORMATION Gy 14.0°15.0, N=25 14.0-15.0, N=42 14.0°15.0, N=42 LEGEND reak point.
( ) 19.0-20.0, N=34 19.0-20.0, N=44 19.0-20.0, N=45 UN.O. = Unless Noted Otherwise ® ) . -
= NO. = Embed the leveling pad a minimum of 30
ITEM NO. 210 605 303 SP JOB 070513 | SP JOB 070513 | SP JOB 070513 | SP JOB 070513 below pr:r.lposed grade at wall step Ioca_tlons.
. and a minimum of 2'-0" below CL Special Ditch
along the South face of the retaining wall.
onGReTE | AGGREGATE | o A— J— BORING LEGEND
ITEM UNCLASSIFIED oﬁcﬁﬁﬁme BASE GRANULAR RETAINING COATING RETAINING O - Medium dense brown and reddish brown clayey fine sand, silty w/a littie fine to coarse gravel (fill)
EXCAVATION (TYPE B) COURSE BACKFILL WALL FINISH WALL P - Stiff red and gray fine sandy clay
(CLASS 7) g - :‘eg; loose tan, reddiish ;Ian andddark ?lrown silty fine sand, slightly clayey w/trace fine gravel (fill) SHEET 4 OF 7
- Medium dense tan siity fine sand, slightly clayey
S - Dense tan fine to coarse sand, slightly silty w/a little fine to coarse gravel DETAILS OF RETAINING WALLS
“U’V\IT T - Loose Il:rown and rgddl;h :Jrnwnnc}ayey fine sand, silty wftrace fine gravel (fill) ROUTE SEC
CU. YD. SQ. YD. TON CU. YD. SQ. FT. SQ. YD. SQ. FT. U - Loose tan, gray and red clayey fine sand, siity .
V- Medlpm dense tan silty fine 5:6"{1 _ . PRELIMINARY ARKANSAS STATE HIGHWAY COMMISSION
Wall No. 2 XX FT X XX XX XX XX W - Medium dense tan and reddish tan clayey fine to coarse sand, slightly silty w/a little fine to coarse gravel
e X - Very stiff reddish tan and grayish brown clay, slightly sandy, varved NOT FOR LITTLE ROCK, ARK.
CONSTRUCTION DRAWN BY: HEW  DATE: JAN. 2021 FNLENAME: _b070513_RWd.dgn
CHECKED BY: JHR DATE: FEB. 2021 SCALE: As Shown

DESIGNED BY: JME DATE: JAN. 2021
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Summary of Recommendations for Hwy 51 MSE Walls

PROJECT: 070513 Hwy. 51 over I-30
LOCATION: Clark County, Arkansas

GHBW JOB NO.: 19-070

Calculated
i R ded i
Wall Approx Wall . . Leveling Pad Estlm‘fnted Nominal Unit econ.lmen ¢ Factore(‘] Unit .
. . ‘Wall Height, ft Ground improvement method Bearing . Resistance Bearing Bearing Stratum
Station | Section Length, ft El ft Pressure. ksf Bearing Factor (¢y) Resistance. ksf
’ Resistance, ksf P >
Wall 1 (Bent 1)
SM-1 or Class 7 base
10+47 - Undercut 2 ft, more or less, below undercut backfill or on-
10+78 31 9:5-16.6 existing grades (to nominal E1 233+) 2335 4.1 8.3 0.65 >4 site medium dense clayey
fine sand
Very stiff silty clay,
10+78 - 04 16.6-22.8 Minimum undercut antlclpateq, undercut 229 6.0 106 0.65 6.9 .medlum dense to dense
11+72 as needed for construction silty fine sand or undercut
with Class 7 base backfill
Undercut with SM-1 or
11+72 - Undercut 2 ft, more or less, below Class 7 base backfill or on:
11496 24 228-107 existing grades (to nominal E1 232+) 235 4.1 8.3 0.65 >4 site medium dense clayey
fine sand
Wall 2 (Bent 3)
.. .. Very stiff fine sandy clay
+08 -
11+08 21 9.4-146 | Minimum undercut anticipated, undercut 237 3.6 8.9 0.65 5.8 or undercut with SM-1 or
11427 as needed for construction )
Class 7 base backfill
Very stiff fine sandy clay,
11427 - 95 14.6-23.8 Minimum undercut antlclpateq, undercut 228 63 106 0.65 6.9 medium dense clayey.ﬁne
12+22 as needed for construction sand, or undercut with
Class 7 base backfill
Undercut with SM-1 or
12+22 - Undercut 4 ft, more or less, below Class 7 base backfill or on
12+58 36 238-105 exisitng grade (to nominal E1 228+) 232 49 9.7 0.65 6.3 site medium dense silty
fine sand
Notes: 1. Minimum MSE wall embedment of 2 ft below lowest ajdacent grade. Embedment must comply with designers criteria if greater than noted.
2. The suitability of the MSE wall bearing stratum must be field verified by the Engineer or Department at the time of construction.
3. Undercuts required to develop suitable bearing should be backfilled with appropriate material as recommended above.
4. Undercuts should extend at least 5 ft outside the reinforced zone to the extent possible.
5. Undercuts required to develop suitable bearing should be backfilled as recommended with selected material (ARDOT Standard Specifications Section 302, SM-1),
Class 7 base (ARDOT Standard Specifications Section 303, Class 7), stone backfill (ARDOT Standard Specifications Section 207), or an approved alternate.
Grubbs, Hoskyn,
Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE
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Summary of Stability Analysis Results
ARDOT Job No. 070513 Hwy. 51 over 1-30
GHBW Job No. 19-070

Clark County, Arkansas
Bridge End Design Loading Condition Calculated N;ianfi:yum Factor of
End of Construction 4.2
MSE “]/;rllld?Big}[l% Bridge Long Term 23
Seismic (knh = 0.5As = 0.04) 2.4
End of Construction 6.3
South Side Slope (Bent 1) Long Term 3.6
Seismic (kn = 0.5As = 0.04) 32
. End of Construction 4.1
MSE “gﬁh%;;ir% Bridge Long Term 23
Seismic (kn = 0.5As = 0.04) 2.3
End of Construction 4.7
North Side Slope (Bent 3) Long Term 2.8
Seismic (kn = 0.5As = 0.04 2.7

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



Elevation

) E) e n E) ) 0 o w0 w0 0 ) w0
Distance from CL, ft

Results of Stability Analyses — End of Construction Condition
MSE Wall @ South Bridge End (Bent 1)
ARDOT Job No. 070513 Hwy. 51 over 1-30
GHBW Job No. 19-070
Clark County, Arkansas

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



Elevation

D-VDfSAND.

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

) w0 0 ) E
Distance from CL, ft

Results of Stability Analyses — Long Term Condition
MSE Wall @ South Bridge End (Bent 1)
ARDOT Job No. 070513 Hwy. 51 over 1-30
GHBW Job No. 19-070
Clark County, Arkansas
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D-VDfSAND.

m
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Distance from CL, ft

Results of Stability Analyses — Seismic Condition (ky = 0.5As = 0.04)
MSE Wall @ South Bridge End (Bent 1)
ARDOT Job No. 070513 Hwy. 51 over 1-30
GHBW Job No. 19-070
Clark County, Arkansas

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



Elevation

270

q=250 psf

210 |—

D-VDfSAND

100 110 120

Distance from CL, ft
Results of Stability Analyses — End of Construction Condition
South Side Slope (Bent 1)
ARDOT Job No. 070513 Hwy. 51 over I-30
GHBW Job No. 19-070
Clark County, Arkansas

GRUBBS, HOSKYN, BARTON & WYATT, INC.

Consulting Engineers




Elevation

270

210 |—

D-VDfSAND

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

Results of Stability Analyses — Long Term Condition
South Side Slope (Bent 1)
ARDOT Job No. 070513 Hwy. 51 over I-30
GHBW Job No. 19-070
Clark County, Arkansas
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Distance from CL, ft
Results of Stability Analyses — Seismic Condition (k, = 0.5As = 0.04)
South Side Slope (Bent 1)
ARDOT Job No. 070513 Hwy. 51 over I-30
GHBW Job No. 19-070
Clark County, Arkansas

GRUBBS, HOSKYN, BARTON & WYATT, INC.

Consulting Engineers



Distance from CL, ft

Results of Stability Analyses — End of Construction Condition
MSE Wall @ North Bridge End (Bent 3)
ARDOT Job No. 070513 Hwy. 51 over 1-30
GHBW Job No. 19-070
Clark County, Arkansas

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



Distance from CL, ft

Results of Stability Analyses — Long Term Condition
MSE Wall @ North Bridge End (Bent 3)
ARDOT Job No. 070513 Hwy. 51 over 1-30
GHBW Job No. 19-070
Clark County, Arkansas

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



Distance from CL, ft

Results of Stability Analyses — Seismic Condition (ky = 0.5As = 0.04)
MSE Wall @ North Bridge End (Bent 3)
ARDOT Job No. 070513 Hwy. 51 over 1-30
GHBW Job No. 19-070
Clark County, Arkansas

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



Elevation
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. | | | | |
Distence fromCL, ft
Results of Stability Analyses — End of Construction Condition
North Side Slope (Bent 3)

ARDOT Job No. 070513 Hwy. 51 over I-30
GHBW Job No. 19-070
Clark County, Arkansas

GRUBBS, HOSKYN, BARTON & WYATT, INC.
Consulting Engineers
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Results of Stability Analyses — Long Term Condition
North Side Slope (Bent 3)

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

ARDOT Job No. 070513 Hwy. 51 over 1-30
GHBW Job No. 19-070
Clark County, Arkansas
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Results of Stability Analyses — Seismic Condition (ky = 0.5As = 0.04)
North Side Slope (Bent 3)

ARDOT Job No. 070513 Hwy. 51 over 1-30
GHBW Job No. 19-070
Clark County, Arkansas

GRUBBS, HOSKYN, BARTON & WYATT, INC.

Consulting Engineers
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