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SUMMARY 

A geotechnical investigation has been performed for Job No. CA0601, the widening I-30 

from the Hwy 70 interchange to the Sevier Street intersection, a total length of about 4.9 miles. The 

project will include four (4) replacement bridges: (1) the South Street Bridge over I-30, (2) I-30 

bridges over the Saline River, (3) I-30 bridges over the Saline River Relief, and (4) the I-30 bridges 

over Highway 67. The purposes of this study phase were to explore subsurface conditions in the 

bridge alignments, to analyze field and laboratory data, and to develop recommendations for 

foundation design and construction. Specific results, conclusions and recommendations are 

discussed in the following report sections. The general information developed by this study 

includes the following. 

 Subsurface conditions were explored by drilling 34 sample and core borings to 
depths ranging from 35 to 100 ft below existing grades.  

 Laboratory testing was performed on representative soil and rock samples. 

 Published information on Arkansas geology indicates that the bridge alignments 
traverse mapped geologic areas of Quaternary Alluvium, the Tertiary Wilcox and 
Midway groups, the middle Ordovician Period Womble Shale Formation, and the 
lower Ordovician Mazarn Shale Formation. 

 Subsurface conditions generally consist of existing embankment fill, variable 
overburden soils and shale bedrock.  

 Recommendations for piling and drilled shaft foundation systems have been 
developed and are discussed in the following report.  

 Recommendations for lateral earth pressures on abutment walls and wing walls are 
provided in the report. 

 Slope stability of the existing embankments was evaluated by performing slope 
stability analyses using the computer program SLOPE/W 2007 and a Morgenstern-
Price analysis. The analyses indicated acceptable calculated factors of safety against 
sliding for all conditions evaluated. 
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1.0 INTRODUCTION 

1.1 Project Description 

The project consists of widening I-30 from the Hwy 70 interchange to the Sevier Street 

intersection, a total length of about 4.9 miles. The west end of the project begins at approximately 

Sta 248+88 and ends to the east at approximately Sta 531+75. The subject of this particular 

geotechnical investigation report is the four (4) replacement bridges. These include: 

 South Street Bridge over I-30, 

 I-30 bridges over the Saline River, 

 I-30 bridges over the Saline River Relief, and  

 I-30 bridges over Highway 67. 

The project vicinity is shown in Attachment 1. The preliminary bridge layouts are also 

provided in Attachment 1.  

The South Street replacement bridge is an overpass located at approximately I-30 log mile 

115.82. The bridge location is shown on the Site Vicinity Map, Plate 1. The replacement bridge 

will be comprised of continuous composite W-beam unit with a total bridge length of 

approximately 250 feet. The replacement structure will include five (5) bents. Preliminary plans are 

to utilize a combination of steel pile and drilled shaft foundations for the replacement bridge. The 

new bridge will have simple side slopes with approximate 3 horizontal to 1 vertical (3H:1V) 

configurations and MSE walls at the abutments. 

The I-30 over the Saline River replacement bridges will be continuous composite W-beam 

and plate girder units with a total bridge length of approximately 1063 feet. The replacement 

structures will each include 15 bents. Preliminary plans are to utilize foundation systems comprised 

of steel piles and drilled shafts for the replacement bridge. The new bridges will utilize simple 

slopes at the bridge ends, essentially using the existing embankments for the replacement bridges. 

It is understood that the existing bridges are supported on piling foundation systems.  

The I-30 over the Saline River Relief replacement bridges will be comprised of continuous 

composite W-beam and plate girder units with a total bridge length of approximately 503 feet. The 

replacement structures will each include nine (9) bents. Preliminary plans are to utilize a 

foundation system comprised of steel piles for the replacement bridges. The new bridges will 

utilize simple slopes at the bridge ends, using the existing embankments and some new 
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embankment for the replacement bridges. It is understood that the existing bridge is supported on 

pile foundations. 

The I-30 over Highway 67 replacement bridges will be continuous composite plate girder 

units. Bridges A and B will have a total length of approximately 151 ft and 150 ft, respectively. The 

replacement structures will each be single-span units. Preliminary plans are to utilize a foundation 

system comprised of steel piles for the replacement bridge. The new bridges will have MSE walls 

at the abutments returning back at the embankment sides. It is understood that the existing bridges 

are supported on pile foundations.  

1.2 Purposes of This Study 

The purposes of this study phase were to explore subsurface conditions in the bridge 

alignments. The data developed through the field and laboratory studies have been used to develop 

recommendations to guide design and construction of foundations. These purposes have been 

achieved by a multi-phased study that has included. 

 Drilling sample and core borings to evaluate subsurface conditions and to obtain 
samples for laboratory testing. 

 Performing laboratory tests to establish pertinent engineering properties of the 
foundation and subgrade strata. 

 Analyzing field and laboratory data to develop recommendations for seismic site 
class, liquefaction potential, foundation design, stability of the existing embankment 
configurations, and construction considerations. 

The relationship of these factors to design and construction of the new bridge and 

approaches has been considered in developing the recommendations and considerations discussed 

in the following report sections. 

1.3 Variations in Subsurface Conditions 

This report presents findings and conclusions regarding subsurface conditions in the project 

alignment and the replacement bridge sites. The interpretation of soil and groundwater conditions 

has been based on our knowledge of site geology, the results of the borings performed for this study 

phase, and our observations made during the site investigation. Although consideration has been 

given to minor variations in subsurface conditions, the recommendations and conclusions of this 

report may not be appropriate for localized, but potentially significant, variations in conditions. 

The Engineer (Bridgefarmer & Associates, Inc.) or Department (Arkansas State of 

Highway and Transportation Department) or a designated representative thereof, should monitor 

site preparation, grading work, and all foundation construction. The recommendations contained 
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herein have been developed based on a discrete number of widely-spaced borings and site 

observations. Subsurface conditions significantly at variance with those encountered in the sample 

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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2.0 SUBSURFACE EXPLORATION 

2.1 General 

Subsurface conditions at the bridge locations were explored by drilling 34 sample and core 

borings to depths ranging from 35 to 100 ft below existing grades. The boring locations were 

selected based on the preliminary layout and plan and profile drawing available at the time of the 

field studies. The subsurface exploration program is summarized on Plates 10 through 13 of 

Attachment 1. Details of the subsurface exploration program are discussed in the following report 

sections. 

2.2 Borings 

As noted, a total of 34 sample borings were performed to explore subsurface conditions at 

the bridge locations. The site vicinity is shown on Plate 1 of Attachment 1. The approximate boring 

locations are shown on the Plans of Borings provided in Attachments 2, 3, 4, and 5 for the South 

Street, Saline River, Saline River Relief, and Hwy 67 bridges, respectively. The subsurface 

conditions encountered in the borings, and the results of field and laboratory tests, are shown on the 

boring logs provided in each attachment. The approximate I-30 centerline station and offset of the 

boring locations are noted on the logs. The approximate ground surface elevation, as inferred from 

topographical information provided by the Engineer, is also shown on each log. It must be noted 

that the ground surface elevations shown are approximate and actual elevations may vary. The 

boring locations were determined by measurement to existing features. 

Generalized subsurface profiles are included in the appropriate attachments. It should be 

recognized that the stratigraphy illustrated by the profiles has been inferred between discrete boring 

locations. In view of the natural variations in stratigraphy and subsurface conditions, variations 

from the stratigraphy illustrated by the profiles should be anticipated. Additionally, the natural 

transition between strata is generally gradual, and the stratigraphy described in the sections above 

may vary.  

Keys to the terms and symbols used on the logs are presented in Attachment 6 for soil and 

rock strata respectively.  

The bridge borings were drilled with truck-mounted Mobile B-53 and SIMCO 2800 rotary-

drilling rigs using a combination of dry-auger, rotary-wash, and rock coring drilling procedures. 

Soil and weathered rock samples were typically obtained using a 2-in.-diameter split-barrel sampler 
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driven into the strata by blows of a 140-lb hammer dropped 30 in. in accordance with Standard 

Penetration Test (SPT) procedures. A safety hammer was used with the Mobile B-53 drill rig and 

an automatic hammer was used with the SIMCO 2800 rig. The number of blows required to drive 

the standard split-barrel sampler the final 12 in. of an 18-in. total drive, or portion thereof, is 

defined as the Standard Penetration Number (N). Recorded N-values are shown on the boring logs 

in the "Blows Per Ft" column. Where rock hardness precluded obtaining samples via the SPT, 

cuttings were obtained for use in visual classification. 

To evaluate rock conditions, core samples were obtained. Rock cores were obtained using a 

5-ft-long, NQWL-size core barrel fitted with a diamond bit and using a wireline system. For each 

core run, the percent recovery was determined as the ratio of recovery to the total length of the core 

run. Rock Quality Designation (RQD) was also determined for each core run. RQD is defined as 

the sum of intact, sound rock core greater than 4-in. length divided by the total length of the run 

and expressed in percent. Both of these values are shown in the right hand column of the log forms, 

opposite the corresponding core run. Photographs of the rock cores are provided in Attachment 7. 

All samples were removed from sampling tools in the field, examined, and visually 

classified by the geotechnical engineer, field geologist, or geotechnical technician. Samples were 

then placed in appropriate containers to prevent moisture loss and/or change in condition during 

transfer to our laboratory for further examination and testing.  

2.3 Groundwater Observations 

The borings were advanced using dry-auger procedures to the extent possible to facilitate 

groundwater observations. Observations regarding groundwater are noted in the lower portion of 

each log and are discussed in subsequent sections of this report. All boreholes were backfilled after 

obtaining final water level readings. 

The borings were advanced using dry-auger drilling procedures to the extent possible to 

enhance groundwater observations. Groundwater conditions were observed during and following 

drilling operations. These observations are noted on the boring logs. 
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3.0 LABORATORY TESTING 

3.1 General Considerations 

To evaluate pertinent physical and engineering characteristics of the soil and rock 

encountered in the borings, laboratory tests consisting of natural water content determinations, 

classification tests, and strength measurements of soils and rock test were performed on selected 

representative samples. The laboratory testing program included the following. 

 Soil water content (AASHTO T-265) 
 Liquid limit, plastic limit, and plasticity index (AASHTO T-89 and T-90) 
 Grain size analyses (AASHTO T-88, and T-11) 
 Point Load Strength Tests (ASTM D-5371) 
 Unconfined compressive strength of rock cores (AASHTO T-226) 

3.2 Water Content Determinations 

A total of 230 natural water content determinations were performed to complete soil water 

content profiles for each boring and to measure the in-situ moisture content of the bulk samples. 

Water content results are plotted on the log forms in accordance with the scale and symbols shown 

in the legend located in the upper-right corner of the logs. 

3.3 Classification Tests 

To verify field classifications and to evaluate soil plasticity, 75 Atterberg (liquid and 

plastic) limit determinations and 79 sieve analyses, including three (3) hydrometer tests, were 

performed on selected representative soil samples and one (1) potential borrow sample. The 

Atterberg limits of the soil samples are plotted on the logs as plus signs connected with a dashed 

line. The percentage by weight of soil passing the No. 200 sieve is noted in the “- No. 200%” 

column on the far right side of the log forms. In addition, specific gravity was measured for use in 

each hydrometer analysis of particle size distribution. A summary of laboratory test results and 

classification by the Unified Soil Classification System and AASHTO classification is presented in 

Attachment 7. Grain-size distribution curves are also included in Attachment 7. 

3.4 Rock Strength Tests 

Compressive strength of representative core samples of shale was evaluated by a total of 2 

compression tests. Results of the laboratory compression tests of rock cores are shown in lbs per sq 

inch at the appropriate depth on the boring logs. The total unit weight of intact cores was also 
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measured and these data are also shown on the logs. The rock compression test results are also 

summarized in Attachment 8. 

3.5 Point Load Strength Tests (ASTM D-5371-08) 

Rock strength was also evaluated by point load tests performed on 1 representative core 

sample. For the point load test, a sample of rock is mounted between two pointed platens and 

loaded until the sample fails. The peak applied load is recorded and used to calculate the Point 

Load Index (Is). The Point Load Index value was used for strength classification of rock materials. 

This value was also used to approximate the uniaxial compressive rock strength. These test results 

are summarized in Attachment 8. 
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4.0 GENERAL SITE and SUBSURFACE CONDITIONS 

 
4.1 Site Conditions 

The project alignment starts at the Interstate 30 and Highway 70 interchange, Sta 

248+88.06, and extends east to the I-30 and Sevier Street/South Street interchange, Sta 531+75.78. 

The project alignment locale is a mixture of undeveloped areas and commercial development. The 

existing I-30 is an interstate highway with two traffic lanes each direction and an asphalt concrete 

pavement section. The alignment also crosses the Saline River and Saline River Relief between 

Haskell (Hwy 67 interchange) and Benton. Surface drainage of the project area is highly variable. 

Surface drainage of the existing roadway is good and drainage of the surrounding terrain varies from 

poor to fair. 

The South Street over I-30 bridge location is at approximately I-30 log mile 115.82 in the 

southwest portion of Benton, Arkansas. The existing overpass is on an embankment with 

interchange ramps on both sides of the interstate. The interstate directional lanes are separated by a 

grass-covered median with thrie beam guardrails. With the exception of the overpass embankment, 

the surrounding terrain is generally flat. Surface drainage is considered fair.  

The Saline River Bridge is located at approximately I-30 log mile 114.38. The Saline River 

channel at the bridge location is relatively wide and well defined. The exposed sand and gravel are 

predominant in and near channel with a number of natural and fill terraces near the stream channel.  

The I-30 bridges over the Saline River Relief are located at approximately I-30 log mile 

113.95 in Saline County, Arkansas. The existing twin bridges cross a low area of the Saline River 

flood plain. The interstate roadway is on an existing embankment through this relatively low-lying 

area.  

The I-30 bridges over Highway 67 are part of an interchange located at approximately I-30 

log mile 113.73. This location is at approximately the southwestern edge of the Saline River flood 

plain. The land to the northeast is flat and poorly drained. To the southwest, the terrain is rolling. 

Higher terrain is located north and west of this location, representing the foothills of the Ouachita 

Mountains. The existing Highway 67 is a two-lane highway with north and south directional lanes. 

Drainage ditches are present along the west side of Highway 67 and around the north side slopes of 

the Highway 67 Bridges. Surface drainage in this area varies from poor to fair. The drainage along 

the current Hwy 67 alignment is poor at the existing underpass. 



GRUBBS, HOSKYN, BARTON & WYATT, INC. AUGUST 26, 2016 
JOB NO. 15-019 – REPLACEMENT BRIDGES PAGE 15 
 

4.2 Site Geology 

The Geologic Map of Arkansas1 indicates that the bridge alignments traverse mapped 

geologic areas of Quaternary Alluvium, the Tertiary Wilcox and Midway groups, the middle 

Ordovician Period Womble Shale Formation, and the lower Ordovician Mazarn Shale Formation. 

The alluvial deposits are the predominant geologic exposure in the Saline River flood plain. These 

are comprised of variable sand, silt, gravel and clay units, and mixtures of any or all of these clastic 

materials. The alluvium is underlain by the Tertiary Wilcox and Midway groups and the 

Ordovician Womble and Mazarn Formations.  

The Wilcox Group is comprised of sandy, lignitiferous littoral clays, cross-bedded river 

sands, compact noncalcareous lacustrine or lagoonal clays, lignite lentils, and stratified deltaic silts. 

The upper layers of this formation typically have a larger proportion of sand. Within Central 

Arkansas, bauxite is commonly encountered at the base of the Wilcox near knobs of Cretaceous 

nepheline syenite. The Wilcox rests unconformably on the Midway Group. The thickness of the 

Wilcox Group ranges from a few feet to 1000 feet, with an average thickness of about 850 feet.  

The Womble Shale typically consists of black, graphitic shale with thin layers of limestone, 

numerous quartz veins, silty sandstone, and some chert. The shale can often be somewhat slatey. 

Depending upon the extent of weathering, the rock hardness can range from soft to hard. The highly 

folded and steeply dipping units of the formation contain numerous inactive faults, folds and 

fractures. The formation is reported to range from 500 to 1200 feet thick. It rests conformably on the 

Blakely Sandstone. 

Shale is predominant in the Mazarn Formation with subordinate units of siltstone, silty to 

conglomeritic sandstone, limestone, and chert. The shale is primarily gray to black. However, there 

are often thin layers of olive-gray silty shale or siltstone which are interbedded in the darker shale 

sequences. Variable thin to thick beds of sandstone are sometimes present in random horizons, 

primarily in the upper and lower portions of the formation. The chert is typically found in the upper 

part of the unit. Milky quartz veins are common in some areas. The Mazarn Shale is reported to  

                                                 
1 Geologic Map of Arkansas, Arkansas Geologic Commission and U.S. Geologic Survey; 1993 
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have a thickness ranging from 1000 ft to over 2500 feet. The Mazarn is conformable with the 

underlying Crystal Mountain Sandstone. 

4.3 Seismic Conditions 

In light of the results of the borings and the surface geology at the Saline River Bridge 

location, a Seismic Site Class C (very dense soil and soft rock profile) is considered applicable for 

the bridge with respect to the criteria of the AASHTO LRFD Bridge Design Specifications Seventh 

Edition 20142. 

The 2014 edition of the AASHTO Guide Specifications indicates that the Peak Ground 

Acceleration (PGA) having a 7 percent chance of exceedance in 75 years (or mean return period of 

approximately 1000 years) for the bridge locations is predicted to be 0.115. For a Seismic Site 

Class C, the Site Coefficient for the PGA, FPGA is determined to be 1.2. Consequently, a design 

PGA (As) value of 0.138 is considered appropriate for the bridge site. 

The seismic conditions and parameters developed and recommended for design of the 

South Street, Saline River, Saline River Relief, and Hwy 67 bridges are summarized in the table 

below. 

Summary of Seismic Conditions and Parameters 

Structure South Street Saline River Saline River Relief Hwy 67 

Seismic Site Class C C C C 
Design 1.0-Second 

Spectral 
Acceleration, SD1 

0.136 0.136 0.136 0.133 

Seismic 
Performance 

Zone 
1 1 1 1 

Design Peak 
Ground 

Acceleration, AS 
0.132 0.144 0.144 0.132 

 

4.4 Subsurface Conditions – South Street over I-30 

The subsurface conditions revealed by the borings at the South Street replacement bridge 

site are shown in detail on the boring logs, presented in Attachment 2. The borings indicate that the 

embankments are comprised of variable on-site fill extending to approximately 13- to 17-ft depth 

(see Borings S5 and S9). The embankment fill varies from stiff to very stiff silty/fine sandy clay to 

                                                 
2 AASHTO LRFD Bridge Design Specifications, 7th Edition; AASHTO; 2014. 
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firm to stiff clay (see Boring S5). The on-site fill at the southeast bridge end is stiff to very stiff fine 

sandy clay and medium dense clayey fine sand (see Boring S9) extending from approximately 1- to 

13-ft depth.  

The surficial soils along the I-30 alignment (see Borings S6, S7 and S8) are comprised of 

on-site fill consisting of medium dense to dense clayey fine to coarse sand and dense silty fine to 

coarse sand extending to approximately 8-ft depth. The silty sand/clayey sand (A-2-4 and A-2-6) 

fill contains variable amounts of gravel and quartz fragments.  

The variable on-site fill is underlain by a variable soil units including medium dense to 

dense clayey fine to medium sand, stiff fine sandy clay and dense sandy fine to coarse gravel. 

These overburden soils extend to variable depths of approximately 2 to 8.5 ft in the I-30 alignment 

(see Borings S6, S7 and S8) and 9- to 33-ft depth near the bridge ends (see Borings S5 and S9). 

Natural firm to stiff silty clay with shale fragments and weathered shale seams and layers is below 

the granular soil units and extends to approximately 8- to 13-ft depth.  

The overburden soils are underlain by low hardness to moderately hard tan and dark gray 

weathered shale below about 11- to 13-ft depth (approximate El 334 to El 332) in the I-30 

alignment and below about 33-ft depth (±El 336) at the bridge ends. The weathered shale is locally 

arenaceous (see Boring S9) and contains occasional silty clay laminations and seams, sandstone 

partings, seams and layers, and quartz veins and inclusions. The weathered shale is relatively flat 

bedded and exhibits high shear strength but very poor rock quality. 

The basal stratum encountered in the borings is moderately hard to hard dark gray shale. 

The dark gray shale is present below about 13- to 18-ft depth (approximately El 332 to E 327) in 

the I-30 alignment (see Borings S7 and S8) and 28- to 45-ft depth (±El 336 to ±El 319) near the 

bridge ends (see Borings S5 and S9).  

4.5 Subsurface Conditions –I-30 over Saline River 

Subsurface conditions in the approximately 1100-ft alignment of the Saline River Bridges 

is dominated by the alluvial soils of the Saline River flood plain overlying shale bedrock. The 

existing embankment fill is comprised of medium dense to dense clayey fine sand and stiff to very 

stiff fine sandy clay. The fill extends to about 13 to 16 feet. The depth, compaction and content of 

the embankment fill is likely to vary across the site. 

The natural overburden soils below the embankment fill or at the ground surface away from 

the embankments are predominantly medium dense sandy fine to coarse gravel, and very loose to 
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medium dense silty fine sand. Subordinate units of clayey silt, silty clay, and fine sandy clay are 

locally present. The overburden soils extend to depths of 10 to 30 ft below natural grades. The 

overburden soil zone is thinner nearer the river channel and becomes thickest near the bridge ends. 

Moderately hard to hard weathered shale, slightly weathered shale, and shale are below the 

overburden soils. The weathered shale and shale units contain variable amounts of calcareous shale 

units and siltstone partings and seams. The weathered shale and shale are generally competent and 

exhibit fair to good rock quality. 

4.6 Subsurface Conditions –I-30 over Saline River Relief 

The subsurface conditions in the Saline River Relief bridge alignments are typically a 

mixture of fine-grained alluvial and residual soils and granular alluvial soil units. The existing 

embankment fill is comprised of dense fine sandy silt, stiff to very stiff sandy, clayey silt and fine 

sandy clay, and dense silty fine sand. The embankment fill extends to variable depths of 17- to 23-

ft depth. The depth, compaction and content of the embankment fill may vary across the site. 

The natural overburden soils in the Saline River Relief vary from soft to very stiff silty clay 

to medium dense to dense clayey sand, silty sand, and sandy gravel. The natural overburden soils 

exhibit very low to moderate shear strength and moderate to high compressibility. The overburden 

soils extend to variable depths of 16 to 59 ft below natural grades.  

For the most part, the overburden soils overlie moderately hard to hard weathered shale, 

slightly weathered shale, and shale. The shale units contain variable amounts of calcareous 

sandstone, quartz inclusions, and siltstone partings and seams. The weathered shale and shale are 

generally competent and exhibit fair to good rock quality. 

A localized anomaly in the subsurface conditions was encountered near Sta 413 to Sta 414 

(see Boring S14). At this location, very stiff to hard clay was found below the granular alluvial 

soils and extends to 59-ft depth. Below the clay, a stratum of moderately hard to hard limestone 

extends to 64-ft depth. The limestone is relatively course, but well cemented. Below the limestone 

is the slightly weathered shale. 

4.7 Subsurface Conditions –I-30 over Hwy 67 

The existing embankment fill at the Hwy 67 Bridge site is generally firm to very stiff silty 

clay with a variable content of shale and sandstone fragments. The embankment fill extends to 

about 20 ft below the top of the existing embankment. Compaction of the embankment fill varies 

from poor to good.  
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The natural overburden soils below the embankment fill are variable strata of firm to stiff 

clay, stiff fine sandy clay, and firm to very stiff silty clay. The natural overburden soils exhibit low 

to moderate shear strength and moderate compressibility. The overburden soils extend to variable 

depths of approximately 14 to 22 ft below natural grades. 

Below approximately 14 to 22 ft below natural grades, the overburden soils lie on 

moderately hard to hard weathered shale and shale with silty stone and sandstone seams. The 

weathered shale and shale are generally strong, competent and exhibit fair to good rock quality. 
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5.0 ANALYSES and RECOMMENDATIONS 

5.1 Liquefaction Analyses 

Liquefaction analyses were performed to evaluate the liquefaction potential of the 

subsurface soils. The analyses were performed utilizing the procedures proposed by Idriss and 

Boulanger3 in 2008. Selected borings were evaluated for liquefaction triggering. These results 

indicate that some liquefaction triggering could occur in saturated and loose soil zones in the upper 

portions of the soil stratigraphy. However, where triggered the liquefaction depth is shallow and 

limited to 10 ft or less. Consequently, the liquefaction potential is not considered to be a design 

issue for the Saline County, Arkansas bridge sites. The results of liquefaction analyses are provided 

in Attachment 9.  

5.2 Foundation Design  

Foundations for the replacement bridge structures 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 structure. Construction factors, 

such as installation of foundations, excavation procedures and surface and groundwater conditions, 

must also be considered. Recommendations for foundations of the various bridges comprising this 

project are discussed in the following report sections.  

5.3 South Street Bridge – Bridge End Pilings 

Steel piles are recommended for support of the foundation loads at the South Street 

Bridge ends. HP12x53 steel piles are considered a suitable section. Other pile sizes or types may 

be evaluated if desired. Point-bearing steel piles driven to refusal should extend through the 

embankment fill, the on-site fill and natural overburden soils, and zones of highly weathered 

shale to develop safe bearing capacity in the competent moderately hard to hard shale. End-

bearing piles should be driven to practical refusal. We recommend that all steel piles be fitted 

with rock points. 

                                                 
3 "Soil Liquefaction during Earthquakes." Earthquake Engineering Research Institute, MNO-12, Idriss and 

Boulanger, 2008. 
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Bearing capacity of steel piles driven to refusal should be determined using the LRFD 

structural design procedure4. We recommend that nominal (ultimate) resistance (Pn) of steel piles 

be determined based on the yield strength of steel piles (fy) and the net end area (Anet) of the 

section. An effective resistance factor (c) of 0.50 is recommended for structural determination 

of factored bearing capacities in accordance with AASHTO LRFD Bridge Design Specifications 

regarding design of steel structures. This effective resistance factor for steel piles has been based 

on the assumption of severe driving conditions. 

It has been our experience that allowable compression pile capacities of 97 tons is 

common for fy 50 kips per sq in. HP12×53 piles. The 97-ton capacity is based on allowable stress 

design (ASD) with an allowable compressional stress of 0.25fy. However, the appropriate 

factored bearing capacity should be confirmed by the Engineer and the Department. Post-

construction settlement of piles driven to refusal will be negligible. Since existing embankments 

will be incorporated into the new bridge, downdrag loads on piles due to long-term embankment 

settlement are considered to be negligible. Preboring may be required to advance piles through 

localized zones of large rock fragments in the fill or dense granular soils. 

We recommend a minimum pile penetration extending at least 10 ft below existing grades (at 

the base of embankment fill) or to practical refusal at depths below existing grades. Estimated pile 

tip elevations are summarized in the following table. 

Estimated Tip Elevations of Steel Piles Driven to Refusal – South Street 

Bent No. Estimated Pile Tip El, 
ft Comments 

1 (North 
Abutment) 

330 
Estimated 27 ft below plan pile cap bottom (El 
357) 

5 (South 
Abutment) 

300 
Estimated 59 ft below plan pile cap bottom (El 
359) 

It should be noted that tip elevations shown in the above table are estimates only based 

on the results of the borings and the inferred surface elevations at particular boring locations. As-

built pile tip elevations may vary. Pile safe bearing capacity and final depth must be field 

verified. In light of the results of the borings, as well as the potential for fine to coarse gravel and 

rock fragments in the embankment fill and the overburden soils, pre-boring should be anticipated 

for installation of some piles. Estimated pre-bore elevations are summarized in the table below. 

                                                 
4 AASHTO LRFD Bridge Design Specifications, AASHTO, 2014. 
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Estimated Pre-Bore Elevations – South Street 

Bent No. Estimated Pre-Bore 
El, ft 

1 (North 
Abutment) 

335 

5 (South 
Abutment) 

323 

Piles should be installed in compliance with AHTD Standard Specifications Section 805. 

Specific driveability analyses will be performed to evaluate suitable driving equipment. 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 driving. We have 

recommended that all piles be fitted with rock points.  

As a minimum, safe bearing capacity of production piles should be determined by AHTD 

Standard Specifications Section 805.09, Method A. Blow counts on steel piles should be limited to 

about 20 blows per inch. Practical pile refusal may be defined as a penetration of 0.5 in. or less for 

the final 10 blows. Driving records should be available for review by the Engineer during pile 

installation. 

5.4 South Street Bridge – Drilled Shafts for Interior Bents 

At the South Street bridge interior bents (Bents 2, 3 and 4), competent moderately hard 

weathered shale was encountered at depths of 11 to 13 ft below existing grades (approximately El 

334 to El 332). We recommend that the foundation loads of the interior bents be supported on 

drilled shafts bearing in the competent moderately hard to hard tan and dark gray slightly 

weathered shale. Drilled shafts should be founded a minimum of two (2) shaft diameters into the 

moderately hard dark gray and tan slightly weathered shale and/or the moderately hard to hard 

dark gray shale. For drilled shafts founded as recommended, a maximum nominal bearing 

capacity of 120 kips per sq ft is recommended. A resistance factor (φstat) of 0.50 is recommended 

for drilled shaft end bearing. Consequently, a maximum factored end bearing capacity of 60 kips 

per sq ft is recommended for drilled shafts founded in the competent shale. Settlement of 

properly installed drilled shaft foundations founded in the competent shale should be negligible. 

We recommend that drilled shafts bearing in competent rock be sized for compression loads 

based on the end-bearing capacity alone. 

Resistance to uplift loads will be developed by circumferential shaft friction. Drilled 

shafts will penetrate the overburden soils and low hardness highly weathered shale to bear in the 
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light gray to dark gray shale. Uplift resistance in the top 5 ft of shaft penetration and/or all 

penetration through the overburden soils, whichever is greater, should be neglected. For shaft 

penetration into the moderately hard to hard shale, a maximum nominal skin resistance value of 

6500 lbs per sq ft is recommended. For evaluation of uplift capacity, a resistance factor (φup) of 

0.40 is recommended for shaft skin friction. 

Drilled shaft resistance to lateral forces will be developed by the passive resistance of the 

shale bearing stratum. If desired, detailed lateral load analyses can be performed when specific 

information on lateral loads, shaft dimensions, etc. are available. 

As-built drilled shaft lengths will vary with the required penetration into the bearing 

stratum and specific subsurface conditions. Depending on specific subsurface conditions and 

rock quality, localized deepening or shortening of shaft depths will be warranted. All drilled 

shaft excavations must be observed by the Engineer or Department to verify suitable bearing and 

adequate penetration.  

5.5 Saline River Bridge –Piling - (Bents 1 and 2 and 13 through 15) 

Steel piles are recommended for support of the foundation loads at or near the Saline 

River Bridge ends (Bents 1 and 15) and interior bents (Bents 2, 13 and 14). HP12x53 and 

HP14x102 steel piles are considered suitable sections. Other pile sizes or types may be evaluated 

if desired. Point-bearing steel piles driven to refusal should extend through the embankment fill, 

the on-site fill and natural overburden soils, and zones of highly weathered shale to develop safe 

bearing capacity in the competent moderately hard to hard slightly weathered shale. End-bearing 

piles should be driven to practical refusal. We recommend that all steel piles be fitted with rock 

points. 

Bearing capacity of steel piles driven to refusal should be determined using the LRFD 

structural design procedure5. We recommend that nominal (ultimate) resistance (Pn) of steel piles 

be determined based on the yield strength of steel piles (fy) and the net end area (Anet) of the 

section. An effective resistance factor (c) of 0.50 is recommended for structural determination 

of factored bearing capacities in accordance with AASHTO LRFD Bridge Design Specifications 

regarding design of steel structures. This effective resistance factor for steel piles has been based 

on the assumption of severe driving conditions. 

                                                 
5 AASHTO LRFD Bridge Design Specifications, AASHTO, 2014. 
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It has been our experience that allowable compression pile capacities of 97 tons and 188 

tons are common for fy 50 kips per sq in. HP12×53 and HP14×102 piles, respectively. The 97-ton 

and 188-ton capacities are based on allowable stress design (ASD) with an allowable 

compressional stress of 0.25fy. However, the appropriate factored bearing capacity should be 

determined by the Engineer. Post-construction settlement of piles driven to refusal will be 

negligible. Since existing embankments will be incorporated into the new bridge, downdrag 

loads on piles due to long-term embankment or foundation soil settlement are considered to be 

negligible. Preboring may be required to advance piles through localized zones of large rock 

fragments in the fill or dense granular soils. 

We recommend a minimum pile penetration extending at least 10 ft below existing grades (at 

the base of embankment fill) or to practical refusal at depths below existing grades. Estimated pile 

tip elevations are summarized in the table below. 

Estimated Tip Elevations of Steel Piles Driven to Refusal – Saline River Bridge 

Bent No. Estimated Pile Tip El, 
ft Comments 

1 (West 
Abutment) 

245 
Estimated 44 ft below plan pile cap bottom (El 
289) 

2 243 Estimated 33 ft below existing grade (El 276) 
13 242 Estimated 31 ft below existing grade (El 273) 
14 244 Estimated 30 ft below existing grade (El 274) 

15 (East 
Abutment) 

247 
Estimated 42 ft below plan pile cap bottom (El 
289) 

It should be noted that tip elevations shown in the above table are estimates only based 

on the results of the borings and the inferred surface elevations at particular boring locations. As-

built pile tip elevations may vary. Pile safe bearing capacity and final depth must be field 

verified. In light of the results of the borings, as well as the potential for fine to coarse gravel and 

quartz fragments in the embankment fill and the overburden soils, pre-boring should be 

anticipated for installation of some piles. Estimated pre-bore elevations are summarized in the 

following table. 
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Estimated Pre-Bore Elevations – Saline River Bridge 

Bent No. Estimated Pre-
Bore El, ft 

1 (West 
Abutment) 

250-247 

2 247-243 
13 255-245 
14 251 

15 (East 
Abutment) 

Not Anticipated 

Piles should be installed in compliance with AHTD Standard Specifications Section 805. 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 driving. We 

have recommended that all piles be fitted with rock points.  

As a minimum, safe bearing capacity of production piles should be determined by AHTD 

Standard Specifications Section 805.09, Method A. Blow counts on steel piles should be limited to 

about 20 blows per inch. Practical pile refusal may be defined as a penetration of 0.5 in. or less for 

the final 10 blows. Driving records should be available for review by the Engineer during pile 

installation. 

5.6 Saline River Bridge - Drilled Shafts (Bents 3 through 12) 

We understand that drilled shaft foundations are planned for Bents 3 through 12 of the 

Saline River Bridge. Supporting foundation loads of these interior bents on drilled shaft 

foundations is considered suitable. Drilled shafts should be founded a minimum of three (3) shaft 

diameters, into the moderately hard to hard light gray to dark gray shale. For drilled shafts 

founded in the moderately hard to hard shale as recommended, a maximum nominal bearing 

capacity of 130 kips per sq ft is recommended. A resistance factor (φstat) of 0.50 is recommended 

for drilled shaft end bearing. Consequently, a maximum factored end bearing capacity of 65 kips 

per sq ft is recommended for drilled shafts founded into the competent shale. Settlement of 

properly installed drilled shaft foundations founded in the competent shale should be negligible. 

We recommend that drilled shafts bearing in competent rock be sized for compression loads 

based on the end-bearing capacity alone. 

Resistance to uplift loads will be developed by circumferential shaft friction. Drilled 

shafts will penetrate the overburden soils and low hardness highly weathered shale to bear in the 

light gray to dark gray shale. Uplift resistance in the top 5 ft of shaft penetration and/or all 
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penetration through the overburden soils, whichever is greater, should be neglected. For shaft 

penetration into the moderately hard to hard shale, a maximum nominal skin resistance value of 

8000 lbs per sq ft is recommended. For evaluation of uplift capacity, a resistance factor (φup) of 

0.40 is recommended for shaft skin friction. 

Drilled shaft resistance to lateral forces will be developed by the passive resistance of the 

shale bearing stratum. If desired, detailed lateral load analyses can be performed when specific 

information on lateral loads, shaft dimensions, etc. are available. 

As-built drilled shaft lengths will vary with the required penetration into the bearing 

stratum and specific subsurface conditions. Depending on specific subsurface conditions and 

rock quality, localized deepening or shortening of shaft depths will be warranted. All drilled 

shaft excavations must be observed by the Engineer or Department to verify suitable bearing and 

adequate penetration.  

5.7 Saline River Relief - Piling 

Steel piles are recommended for support of the foundation loads at the Saline River 

Relief Bridge. HP12x53 and HP14x89 steel piles are considered suitable sections. Other pile 

sizes or types may be evaluated if desired. Point-bearing steel piles driven to refusal should 

extend through the embankment fill, the on-site fill and natural overburden soils, and zones of 

highly weathered shale to develop safe bearing capacity in the competent moderately hard to 

hard slightly weathered shale. End-bearing piles should be driven to practical refusal. We 

recommend that all steel piles be fitted with rock points. 

Bearing capacity of steel piles driven to refusal should be determined using the LRFD 

structural design procedure6. We recommend that nominal (ultimate) resistance (Pn) of steel piles 

be determined based on the yield strength of steel piles (fy) and the net end area (Anet) of the 

section. An effective resistance factor (c) of 0.50 is recommended for structural determination 

of factored bearing capacities in accordance with AASHTO LRFD Bridge Design Specifications 

regarding design of steel structures. This effective resistance factor for steel piles has been based 

on the assumption of severe driving conditions. 

It has been our experience that allowable compression pile capacities of 97 tons and 163 

tons are common for fy 50 kips per sq in. HP12×53 and HP14×89 piles, respectively. The 97-ton 

and 163-ton capacities are based on allowable stress design (ASD) with an allowable 

                                                 
6 AASHTO LRFD Bridge Design Specifications, AASHTO, 2014. 
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compressional stress of 0.25 fy. However, the appropriate factored bearing capacity should be 

confirmed by the Engineer and the Department. Post-construction settlement of piles driven to 

refusal will be negligible. Since existing embankments will be incorporated into the new bridge, 

downdrag loads on piles due to long-term embankment settlement are considered to be 

negligible. 

We recommend a minimum pile penetration extending at least 10 ft below existing grades (at 

the base of embankment fill) or to practical refusal at depths below existing grades. Estimated pile 

tip elevations are summarized in the following table. 

Estimated Tip Elevations of Steel Piles Driven to Refusal – Saline River Relief 

Bent No. Estimated Pile Tip El, 
ft Comments 

1 (West 
Abutment) 

220 
Estimated 73 ft below plan pile cap bottom (El 
293) 

2 208 Estimated 70 ft below existing grade (El 278) 
3 208 Estimated 68 ft below existing grade (El 276) 
4 208 Estimated 67 ft below existing grade (El 275) 
5 208 Estimated 66 ft below existing grade (El 274) 
6 250 Estimated 23 ft below existing grade (El 273) 
7 250 Estimated 25 ft below existing grade (El 275) 
8 250 Estimated 28 ft below existing grade (El 278) 

9 (East 
Abutment) 

250 
Estimated 41 ft below plan pile cap bottom (El 
291) 

It should be noted that tip elevations shown in the above table are estimates only based 

on the results of the borings and the inferred surface elevations at particular boring locations. As-

built pile tip elevations may vary. Pile safe bearing capacity and final depth must be field 

verified. In light of the results of the borings, as well as the potential for fine to coarse gravel and 

quartz fragments in the embankment fill and the overburden soils, pre-boring should be 

anticipated for installation of some piles. Estimated pre-bore elevations are summarized in the table 

below. 
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Estimated Pre-Bore Elevations – Saline River Bridge 

Bent No. Estimated Pre-Bore El, 
ft 

1 (West 
Abutment) 

258-226 

2 261-210 
3 261-210 
4 260-210 
5 259-210 
6 259-252 
7 259-252 
8 257-252- 

9 (East 
Abutment) 

257-252 

Piles should be installed in compliance with AHTD Standard Specifications Section 805. 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 driving. We 

have recommended that all piles be fitted with rock points.  

As a minimum, safe bearing capacity of production piles should be determined by AHTD 

Standard Specifications Section 805.09, Method A. Blow counts on steel piles should be limited to 

about 20 blows per inch. Practical pile refusal may be defined as a penetration of 0.5 in. or less for 

the final 10 blows. Driving records should be available for review by the Engineer during pile 

installation. 

5.8 Hwy 67 - Piling 

Steel piles are recommended for support of the foundation loads at the Hwy 67 Bridge 

ends. HP14x89 steel piles are considered suitable sections. Other pile sizes or types may be 

evaluated if desired. Point-bearing steel piles driven to refusal should extend through the 

embankment fill, the on-site fill and natural overburden soils, and zones of highly weathered 

shale to develop safe bearing capacity in the competent moderately hard to hard shale. End-

bearing piles should be driven to practical refusal. We recommend that all steel piles be fitted 

with rock points. 

Bearing capacity of steel piles driven to refusal should be determined using the LRFD 

structural design procedure7. We recommend that nominal (ultimate) resistance (Pn) of steel piles 

be determined based on the yield strength of steel piles (fy) and the net end area (Anet) of the 



GRUBBS, HOSKYN, BARTON & WYATT, INC. AUGUST 26, 2016 
JOB NO. 15-019 – REPLACEMENT BRIDGES PAGE 29 
 

section. An effective resistance factor (c) of 0.50 is recommended for structural determination 

of factored bearing capacities in accordance with AASHTO LRFD Bridge Design Specifications 

regarding design of steel structures. This effective resistance factor for steel piles has been based 

on the assumption of severe driving conditions. 

It has been our experience that an allowable compression pile capacity of 163 tons is 

common for fy 50 kips per sq in. HP14×89 piles. The 163-ton capacity is based on allowable 

stress design (ASD) with an allowable compressional stress of 0.25 fy. However, the appropriate 

factored bearing capacity should be confirmed by the Engineer and the Department. Post-

construction settlement of piles driven to refusal will be negligible. Since existing embankments 

will be incorporated into the new bridge, downdrag loads on piles due to long-term embankment 

settlement are considered to be negligible. Preboring may be required to advance piles through 

localized zones of large rock fragments in the fill or dense granular soils. 

We recommend a minimum pile penetration extending at least 10 ft below existing grades (at 

the base of embankment fill) or to practical refusal at depths below existing grades. Estimated pile 

tip elevations are summarized in the table below. 

Estimated Tip Elevations of Steel Piles Driven to Refusal – Highway 67 

Bent No. Estimated Pile Tip El, 
ft Comments 

1 (West 
Abutment) 

261 
Estimated 58 ft below plan pile cap bottom (El 
319) 

2 (East 
Abutment) 

261 
Estimated 53 ft below plan pile cap bottom (El 
314) 

It should be noted that tip elevations shown in the above table are estimates only based 

on the results of the borings and the inferred surface elevations at particular boring locations. As-

built pile tip elevations may vary. Pile safe bearing capacity and final depth must be field 

verified. In light of the results of the borings, as well as the potential for fine to coarse gravel and 

quartz fragments in the embankment fill and the overburden soils, pre-boring should be 

anticipated for installation of some piles. 

Piles should be installed in compliance with AHTD Standard Specifications Section 805. 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 driving. We 

have recommended that all piles be fitted with rock points.  

                                                                                                                                                             
7 AASHTO LRFD Bridge Design Specifications, AASHTO, 2014. 
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As a minimum, safe bearing capacity of production piles should be determined by AHTD 

Standard Specifications Section 805.09, Method A. Blow counts on steel piles should be limited to 

about 20 blows per inch. Practical pile refusal may be defined as a penetration of 0.5 in. or less for 

the final 10 blows. Driving records should be available for review by the Engineer during pile 

installation. 

5.9 Wingwall and Abutment Wall Lateral Earth Pressures 

It is anticipated that wingwalls and abutment walls at the replacement bridges will be 

backfilled with either unclassified borrow or select material. Unclassified borrow is expected to be 

a locally available soils such as sandy clay, silty clay, clayey sand, and silty sand. Select material is 

expected to be SM-1 (AHTD Standard Specifications Section 302). 

Recommendations regarding lateral earth pressures for wingwalls and abutment walls are 

summarized below. 

 Total unit weight (γ) for unclassified backfill: 125 lbs per cu ft 

 Angle of internal friction () for unclassified backfill: 20° 

 Equivalent fluid pressure for unclassified backfill: 

o Active condition for walls that are free to rotate, backfilled with unclassified 
borrow, and fully drained: 63 lbs per sq ft per ft depth. 

o Active condition for walls that are free to rotate, backfilled with unclassified 
borrow, and with no provision for internal drainage: 94 lbs per sq ft per ft depth. 

 Angle of internal friction () for SM-1 backfill: 32° 

 Total unit weight (γ) for SM-1: 125 lbs per cu ft 

 Equivalent fluid pressure for SM-1 backfill: 

o Active condition for walls that are free to rotate, backfilled with SM-1 or clean 
granular backfill, and fully drained: 40 lbs per sq ft per ft depth. 

o Active condition for walls that are free to rotate, backfilled with SM-1 or clean 
granular backfill, and with no provision for internal drainage: 85 lbs per sq ft per 
ft depth. 

 Nominal/ultimate sliding resistance:  

o Interaction friction angle (δ) for concrete on stable bearing stratum: 19°. 

o Interaction friction factor (tan δ) for concrete on stable bearing stratum: 0.34. 

o A resistance factor (φ) of 0.8 is recommended for sliding resistance. 

To utilize the lower earth pressure values of the “drained” condition, positive and 

continuous drainage from behind walls must be provided. This may include a clean, free draining 
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crushed stone, gravel, or granular soil zone or a geosynthetic drainage board approved by the 

Engineer. Drainage zones should be fully isolated from all soil and shale by a suitable geotextile 

complying with AHTD Standard Specifications Subsection 625.02, Type 2. Water should be 

discharged from backfill by a system of regularly-spaced, functioning weep holes or a drain pipe. 

5.10 Abutment Embankment Slopes 

It is understood that the fill embankments at bridge ends will for the most part utilize the 

current end slopes and side slopes. New mechanically stabilized earth (MSE) abutment walls are 

planned at the new South Street and Hwy 67 Bridges. These walls will be evaluated in the report on 

walls for this project.  

To evaluate suitability of the plan embankment configurations, slope stability analyses were 

performed. A 250 lbs per sq ft uniform surcharge from vehicles was typically included for the 

stability analyses. Based on a bridge abutment slope height that is less than 20 ft at the Saline River 

Relief, a conservative 350 lbs per sq ft uniform surcharge from vehicles was included for stability 

analyses for all cases at the Saline River Relief Bridge.  

Stability analyses were performed using the computer program SLOPE/W 20078 and a 

Morgenstern-Price analysis. Four (4) general loading conditions were analyzed with respect to 

global slope stability, depending on the particular embankment scenario. 

1) End of construction. This condition utilizes total stress soil shear strength parameters. 
2) Long-term condition. This condition utilizes effective stress soil shear strength 

parameters. 
3) Seismic condition. Analysis of this condition assumes the long-term condition but 

includes additional seismic forces. A horizontal acceleration coefficient (kh) value, 
which is equal to one-half of the design peak ground acceleration value (As), was 
utilized in the stability analyses.  

4) Rapid drawdown condition (for slopes where the design high water is higher than 
ground surface elevation). This loading condition assumes that flooding has 
impounded water against the embankment, with the water level eventually dropping 
from the flood condition (design high water) to ground surface too rapidly for the 
embankments to drain. The water surface elevations and drawdown elevation are 
shown on the stability analyses results. 

                                                 
8 Slope/W 2007; GEO-SLOPE International; March 2008. 
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The results of the stability analyses are provided in Attachments 10, 11, 12, and 13 for the 

South Street, Saline River, Saline River Relief, and Hwy 67 Bridges, respectively. In all cases, it is 

our opinion that the results of the analyses indicate stability of the plan embankment end and side 

slope configurations are acceptable. Consequently, it is our conclusion that the plan embankment 

slope configurations are suitable with respect to slope stability. 

5.11 Site Grading and Subgrade Preparation 

Site preparation will begin with clearing and grubbing any trees in new embankment areas 

and stripping the organic-containing surface soils. Where fill depths in excess of 3 ft are planned, 

stumps may be left after close cutting trees to grade, as per AHTD criteria. Otherwise, the tree 

stumps must be completely excavated and properly backfilled. The depth of stripping will be 

variable, with deeper stripping depths in the low-lying, poorly drained, and/or heavily wooded 

areas, and less stripping required on hillsides and in the higher areas. In general, the stripping depth 

is estimated to be about 6 to 12 in. in cleared areas, but may be 18 to 24 in. or more in wooded 

areas.  

Following stripping, and prior to fill placement or otherwise continuing with subgrade 

preparation, the extent of weak and unsuitable soils should be determined. Proof-rolling is 

recommended to evaluate 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, etc. are properly backfilled with compacted fill. Subgrade stability must be field 

verified during site preparation. 

Localized undercuts on the order of 2 to 3 ft may be required for the abutment 

embankments. Undercuts for embankments may be backfilled with suitable embankment fill. 

Should excavations or deeper undercuts encounter shallow water or seepage, or if areas of seepage 

or seasonal springs are encountered during the work, backfill should consist of clean crushed stone 

(AASHTO M43 #57) or stone backfill (AHTD Standard Specifications, Section 207) to an 

elevation above the inflow of seepage. In areas of seepage infiltration, the granular fill should be 

fully encapsulated with a filter fabric complying with AHTD Standard Specifications Subsection 

625.02, Type 2. 

In areas of deep fills, the potential exists for use of thick initial lifts ("bridging"), as per 

AHTD criteria. Bridge lifts will be subject to some consolidation. Settlement of a primarily 
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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. We recommend that the use 

of “bridging” techniques be limited to granular borrow soils, i.e., sand or gravel. Where fill 

amounts are limited to less than about 3 ft, bridging will be less effective and the need for undercut 

is considered more likely. Use of bridging techniques and fill lift thickness should be specifically 

approved by the Engineer or Department. 

Subgrade preparation and mass undercuts should extend at least 10 ft beyond the 

embankment toes to the extent possible. The existing drainage features should be completely 

mucked out and all loose and/or organic soils removed.  

We recommend that the outer 24 in. of embankment fill for all fill slopes, i.e., tops and 

sides of the embankments, should have a plasticity index (PI) within the range of 5 to 18, inclusive. 

Embankment fill should be placed and compacted as per AHTD Standard Specifications Section 

210.  

Fill should typically be placed in horizontal, nominal 6- to 10-in. loose lifts. Existing slopes 

should be benched as required to maintain horizontal lifts on sidehill fills. Thicker bridge lift 

placement may be utilized, as per AHTD site work criteria, where approved by the Engineer. Each 

lift of fill or backfill should be properly compacted, tested, and approved prior to placement of 

subsequent lifts.  
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6.0 CONSTRUCTION CONSIDERATIONS 

6.1 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 project to prevent surface water ponding and 

subsequent saturation of subgrade soils. Density and water content of all earthwork should be 

maintained until the embankments and bridge work is completed. Subgrade soils and embankment 

fill that becomes saturated by ponding water or runoff should be excavated to undisturbed soils. 

The embankment subgrade foundations should be evaluated by the Engineer during subgrade 

preparation. 

Shallow groundwater is likely to be encountered in the near-surface soils and fractured rock 

zones. The volume of groundwater produced will be highly variable depending on the soil 

conditions and the proximity of surface water in the immediate vicinity of the work. Fractured rock 

units in particular may produce a significant groundwater seepage volume. In addition, seasonal 

surface seeps should be anticipated.  

Seepage into isolated excavations or undercuts can probably be controlled by ditching or 

sump-and-pump methods. If seepage into excavations becomes a problem, backfill should consist 

of clean crushed stone (AASHTO M43 #57) or stone backfill (AHTD Standard Specifications, 

Section 207). Sand or stone backfill should be vented to positive discharge at daylight or into storm 

drainage lines where possible. 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. We also recommend that blanket drains be 

constructed in any drainage features encountered in the grading work which will be covered by 

fill. 

6.2 Piling 

Piles should be installed in compliance with AHTD Standard Specifications, Section 805. 

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. Pre-boring could be required at some locations to advance piles through zones of localized 

sandstone cobbles and boulders.  
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Pile installation should be monitored by qualified personnel to maintain specific and 

complete driving records and observe pile installation procedures. Safe bearing capacity of 

production piles should be determined by AHTD Standard Specifications Section 805.09, Method 

A. Driving records should be available for review by the Engineer during pile installation. The 

hammer-pile system should be evaluated by the Engineer or Department prior to beginning driving. 

Blow counts on steel piles should be limited to about 20 blows per inch. Practical pile refusal may 

be defined as a penetration of 0.5 in. or less for the final 10 blows. As-built pile capacities should 

be evaluated by use of an appropriate dynamic formula. 

6.3 Drilled Shafts 

All drilled shaft excavations should be observed by the Engineer or the Department. Hard 

drilling will be experienced when advancing drilled shafts into the hard shale. Heavy-duty drilling 

equipment and rock drilling tools will be required to advance shaft excavations to the 

recommended minimum penetration into the shale. Coring or other rock excavation methods will 

be required to achieve the recommended minimum penetration into the rock bearing stratum. Shaft 

excavation, steel placement and concreting should be completed expeditiously to reduce the 

possibility of changes in foundation conditions. 

6.4 Rock Excavation  

Rock was encountered in the borings. Rock excavation methods are likely to be required for 

some site grading cuts, utility installation, and/or in foundation excavations. Some overbreak of 

excavations advanced into the weathered shale and shale should be anticipated. 
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OVERTOPPING

HYDRAULIC DATA

YEARS CFS FEET FEET

Q50 93,000 284.25 285.23

Q100 104,500 285.63 286.68

Q500 130,100 287.80 289.07

(3)

ELEVATION

SURFACE

WATER

NATURAL

Saline River Relief Channels.

1. Discharge includes water through Saline River and

or roadway aproaches.

3. Unconstricted water surface elevation without structure

BACKWATER

ELEV. WITH

SURFACE

WATER

CFS

80,062

108,074

2. Discharge includes water through Saline River Channel.

88,628

DESCRIPTION

FLOOD
FREQUENCY

(1)

DISCHARGE

TOTAL

(2)

DISCHARGE

(Along Either Profile Grade)

2

1

3 ground or 3ft above OHWM whichever is greater.
Top of Pile Encasement elevation shall  be 3ft above existing

Ordinary H.W. Elev. = 273.43 feet.

Historical H.W. Elev. = 288.0 feet (1927).

Drainage Area = 569.0 sq. miles.

Proposed Low Bridge Chord Elev. = 291.00eet.

Q100 Backwater elevation for existing structure = 286.68 feet.

see Dwg. No.

Note:  For Table of Variables,

XXXX1
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[Brdg#]

JH

STS

Measured along C.L. Bridge

of Cap

C.L. Bridge to Low Side Top

Top of Deck @ C.L. Bent @

to Low Beam

Top of Deck @ C.L. of Bridge

[Dwg#]

9/1/2014

[Dwg#]

9/15/2014

10/1/2014

to C.L. Median I-30.

View are determined by projection from C.L. Bridge

along C.L. Median I-30.  Stations shown in Elevation

Elevations shown are along C.L. Bridge.  Stationing is

and C.L. Bridge A is 30'-9" left of C.L. Median I-30.

Note:  Bridge A PGL is 13'-8" left of C.L. Median I-30

and C.L. Bridge B is 30'-9" right of C.L. Median I-30.

Note:  Bridge B PGL is 13'-8" right of C.L. Median I-30

Measured along C.L. Median I-302

1

"A" "B" "C"

 3Bent  13/16"4'-6 15'-0" 38'-6" 238.12

 4Bent  7/16"4'-7 15'-0" 36'-0" 240.81

 5Bent  15/16"4'-8 15'-0" 38'-6" 238.37

 6Bent  15/16"4'-8 15'-6" 37'-6" 239.10

 7Bent  5/8"4'-9 15'-6" 37'-0" 239.78

 8Bent  1/4"4'-10 15'-6" 38'-0" 238.76

 9Bent  1/8"4'-9 15'-6" 34'-6" 242.29

 10Bent  13/16"4'-8 15'-6" 34'-0" 242.60

 11Bent  7/16"4'-9 15'-0" 32'-6" 244.31

 12Bent  1/16"4'-11 15'-0" 32'-6" 243.99

"A"  Shaft Drilled of Top to Cap of side Low

"B"  Length Shaft Drilled

"C"  Elevation D.S. of Tip

"A" "B" "C"

 3Bent  7/16"4'-9 14'-6" 37'-6" 239.22

 4Bent  7/16"4'-9 15'-0" 33'-6" 242.96

 5Bent  15/16"4'-10 15'-0" 36'-0" 240.52

 6Bent  15/16"4'-10 15'-0" 38'-6" 238.25

 7Bent  15/16"4'-10 15'-6" 37'-0" 239.54

 8Bent  1/2"4'-10 15'-6" 37'-6" 239.22

 9Bent  7/16"4'-8 15'-6" 38'-0" 238.92

 10Bent  3/4"4'-7 15'-6" 36'-0" 240.86

 11Bent  7/16"4'-7 15'-6" 33'-6" 243.16

 12Bent  1/16"4'-9 15'-0" 32'-6" 244.34

"A"  Shaft Drilled of Top to Cap of side Low

"B"  Length Shaft Drilled

"C"  Elevation D.S. of Tip

WB Bridge AXXXX - Table of Variables

EB Bridge BXXXX - Table of Variables
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250' Continuous Composite Plate Girder Unit 4 (77'-96'-77')Unit 3 (58'-80'-80'-62')
280' Cont. Comp. W-Beam

280' Continuous Composite W-Beam Unit 3 (58'-80'-80'-62')250' Continuous Composite Plate Girder Unit 2 (77'-96'-77')PL-Gird Unit 2 (77'-96'-77')
250' Continuous Composite

280' Continuous Composite W-Beam Unit 1  (58'-80'-80'-62')

(See Bent Details)
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(See Bent Details)
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[Brdg#]
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STS

by projection from C.L. Bridge to C.L. I-30.

C.L. I-30.  Stations shown in elevation are determined

Elevations shown are along C.L. Bridge.  Stationing is along

1

2

Measured along C.L. Bridge
to Low Beam

Top of Deck @ C.L. of Bridge

and C.L. Bridge A is 30'-9" left of C.L. I-30.

Note:  Bridge A PGL is 13'-8" left of C.L. I-30

and C.L. Bridge B is 30'-9" right of C.L. I-30.

Note:  Bridge B PGL is 13'-8" right of C.L. I-30

[Dwg#]

9/1/2014

[Dwg#]

9/15/2014

10/1/2014

Measured along C.L. Median I-30

3 ground or 3ft above OHWM whichever is greater.
Top of Pile Encasement elevation shall  be 3ft above existing

see Dwg. No.

Note:  For Table of Variables,

XXXX1
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Saline River Relief Channels.
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or roadway aproaches.
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South St

S5 26+21 30 LT 1 364 80

S5A 26+19 89 LT 1 348 27

S6 27+20 45 RT 2 345 50

S7 27+80 35 RT 3 345 50

S8 28+40 45 LT 4 345 40

S9 29+40 10 RT 5 364 80

Boring No. Approx Surface El, ft Boring Completion 
Depth, ftBent/Wall No.

SUBSURFACE EXPLORATION SUMMARY
PROJECT:  CA0601: I-30 Widening

LOCATION:  Saline County, AR
GHBW JOB No.: 15-019

CL Station Offset from CL, ft

Grubbs, Hoskyn,
Barton & Wyatt, Inc.
CONSULTING ENGINEERS Plate 16



S19 433+85 10 LT 1 294 90

S20 434+15 58 RT 2 275 80

S21 436+00 70 LT 3 269 80

S22 435+80 65 RT 4 259 80

S23 436+95 10 LT 5 259 80

S24 437+20 60 RT 6 258 80

S25 439+25 70 LT 7 259 80

S26 438+85 62 RT 8 261 80

S26A 440+00 65 LT 8 260 35

S27 440+58 73 LT 9 261 80

S28 440+27 55 RT 10 263 80

S29 442+20 75 LT 11 267 80

S30 441+65 60 RT 12 266 80

S31 443+60 70 LT 13 273 80

S32 443+25 65 RT 14 274 80

S33 444+95 10 LT 15 294 90

GHBW JOB No.: 15-019
LOCATION:  Saline County, AR

PROJECT:  CA0601: I-30 over Saline River
SUBSURFACE EXPLORATION SUMMARY

CL Station Offset from CL, ftBoring No. Approx Surface El, ft Completion Depth, ftBent No.

Grubbs, Hoskyn,
Barton & Wyatt, Inc.
CONSULTING ENGINEERS Plate 11



S10 417+00 9 LT 9 294 90

S11 416+75 70 LT 8 275 90

S12 414+85 65 RT 7 275 80

S13 415+50 70 LT 6 274 78

S14 413+55 70 RT 5 274 80

S15 414+35 70 LT 4 275 80

S16 412+35 70 RT 3 276 80

S17 412+95 70 LT 2 277 80

S18 411+50 15 LT 1 294 100

SUBSURFACE EXPLORATION SUMMARY
PROJECT:  CA0601: I-30 over Saline River Relief

LOCATION:  Saline County, AR
GHBW JOB No.: 15-019

CL Station Offset from CL, ftBoring No. Approx Surface El, ft Boring Completion 
Depth, ftBent No.

Grubbs, Hoskyn,
Barton & Wyatt, Inc.
CONSULTING ENGINEERS Plate 12



S1 395+95 60 RT Bent 1 296 65

S2 396+65 60 RT Bent 2 291 65

S3 398+00 75 LT Bent 2 296 75

S4 397+30 70 LT Bent 1 295 60

W21 396+22 142 LT Wall DD 302 25

W22 394+50 120 LT Wall DD 306 25

W27 399+20 142 LT Wall EE 292 3.5

Boring No. Approx Surface El, ft Boring Completion 
Depth, ftBent/Wall No.

SUBSURFACE EXPLORATION SUMMARY
PROJECT:  CA0601: I-30 over Highway 67

LOCATION:  Saline County, AR
GHBW JOB No.: 15-019

CL Station Offset from CL, ft

Grubbs, Hoskyn,
Barton & Wyatt, Inc.
CONSULTING ENGINEERS Plate 13
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PLAN OF BORINGS
CA0601: South Street over I-30

Benton, Saline County, Arkansas
Job No. 15-019

Date: February 2016
PLATE 1

Scale: As Shown
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1 inch: Asphalt Concrete
Stiff to very stiff reddish tan, tan
and gray silty clay w/some fine
sand pockets, shale fragments and
crushed stone (fill)
- stiff to very stiff, reddish brown
fine sandy clay with some medium
to coarse sand, fine gravel and
shale fragments below 2 ft
Firm reddish tan and olive gray
clay w/occasional fine sand
pockets and trace fine gravel (fill)
- stiff below 6 ft
- with some sandstone fragments
below 8 ft

- firm to stiff, with some fine sand
pockets, shale and sandstone
fragments and fine gravel below 13
ft

Dense reddish brown clayey fine
sand w/fine to coarse gravel

Dense to very dense reddish tan
sandy fine to coarse gravel, slightly
clayey

Moderately hard to hard dark gray
shale w/medium close sandstone
partings and seams and quartz
veins

SURF. EL:  364±
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LOCATION:    Approx Sta 26+21, 30 ft Lt
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Benton, Arkansas
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DATE:  8/20/2015IN BORING:  Dry to 20 ft
DEPTH TO WATER

DATE:  8-20-15
COMPLETION DEPTH:  80.0 ft
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TYPE:   Auger to 20 ft /Wash
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PLATE 2
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- with medium close to close quartz
veins and quartz inclusions below
64 ft

(continued)
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LOCATION:    Approx Sta 26+21, 30 ft Lt
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CA0601: South Street over I-30
Benton, Arkansas
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DATE:  8/20/2015IN BORING:  Dry to 20 ft
DEPTH TO WATER

DATE:  8-20-15
COMPLETION DEPTH:  80.0 ft
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TYPE:   Auger to 20 ft /Wash

L O G  O F  B O R I N G  N O.  S5

PLATE 3

Consulting Engineers
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Soft dark brown fine sandy
clay w/some crushed stone
(fill)
- stiff, dark brown fine sandy
clay with some fine to coarse
gravel below 2 ft
Dense reddish brown clayey
fine to medium sand w/some
fine to coarse gravel
Very stiff gray, tan and reddish
tan fine sandy clay
w/occasional shale and
sandstone fragments
Very stiff reddish tan and gray
silty clay w/occasional clay
seams and some weathered
shale seams and layers
(completely weathered shale)

- water at 13.5 ft
- auger refusal at 13.5 ft
Moderately hard to hard dark
gray shale w/medium close
fine-grained sandstone
partings and seams, flat
bedded

- with close fine-grained
sandstone seams below 21 ft

- with close fine-grained
sandstone seams and layers
and occasional calcareous
inclusions below 24 ft
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SURF. EL:  348±

PLATE 4

TYPE:   Auger to 13.5 ft /Wash

CA0601: South Street over I-30
L O G  O F  B O R I N G  N O.  S5A
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DATE:  4/6/2016IN BORING:  13.5 ft
DEPTH TO WATER

DATE:  4-6-16
COMPLETION DEPTH:  27.0 ft

Approx Sta 26+19, 89 ft LtLOCATION:

Benton, Arkansas
Consulting Engineers
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Loose brown silt w/crushed stone
(fill)
Dense reddish tan silty fine to
coarse sand w/fine to coarse
gravel (fill)
- with more quartz gravel and
occasional clay pockets and trace
crushed stone below 2 ft
- with more clay below 6 ft
- water at 8 ft
Stiff gray, tan and reddish tan silty
clay w/shale fragments and highly
weathered shale seams and
sandstone partings and seams
(completely weathered shale)
Moderately hard tan and dark gray
weathered shale w/occasional silty
clay laminations and seams and
close sandstone partings
Moderately hard dark gray and tan
slightly weathered shale w/medium
close sandstone partings

- with medium close quartz veins
and quartz inclusions below 23 ft

Moderately hard to hard dark gray
shale w/medium close sandstone
partings and quartz veins and
quartz inclusions

-NON-PLASTIC--NON-PLASTIC-

SURF. EL:  345±

15-019

LOCATION:    Approx Sta 27+20, 45 ft Rt
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Benton, Arkansas
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DATE:  8/27/2015IN BORING:  8 ft
DEPTH TO WATER

DATE:  8-27-15
COMPLETION DEPTH:  50.0 ft
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TYPE:   Auger to 10 ft /Wash
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6 inches: Crushed Stone Base
Medium dense gray, reddish
tan and reddish brown clayey
fine sand w/some medium to
coarse sand and fine to coarse
gravel (fill)
- dense below 2 ft
Dense tan and reddish brown
clayey fine to coarse sand
w/fine to coarse gravel
- with some quartz cobbles
below 6 ft
Stiff reddish brown, gray and
tan silty clay w/weathered
shale seams and weathered
fine-grained sandstone seams
Low hardness tan and dark
gray highly weathered shale
Moderately hard to hard dark
gray shale w/medium close
sandstone partings and
seams, apparent dip = 40°±

- with less sandstone below 30
ft
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SURF. EL:  345±

PLATE 6

TYPE:   Auger to 4 ft /Wash

CA0601: South Street over I-30
L O G  O F  B O R I N G  N O.  S7
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DATE:  7/24/2015IN BORING:  Dry to 4 ft
DEPTH TO WATER

DATE:  7-24-15
COMPLETION DEPTH:  50.0 ft

Approx Sta 27+80, 35 ft RtLOCATION:

Benton, Arkansas
Consulting Engineers
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Dense brown and tan clayey
fine to coarse sand w/fine to
coarse gravel and trace
organics (fill)
Dense reddish tan and tan
clayey fine to coarse sand
w/fine gravel
- auger refusal at 4.5 ft

Firm tan, brownish yellow and
gray silty clay, shaly
w/weathered shale seams

Moderately hard dark gray
slightly weathered shale, flat
bedded w/very close
sandstone seams and layers
and quartz veins

Moderately hard to hard dark
gray shale

- core barrel blocked off at 21
ft 0
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SURF. EL:  345±

PLATE 7

TYPE:   Auger to 4.5 ft /Wash and Core

CA0601: South Street over I-30
L O G  O F  B O R I N G  N O.  S8
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DATE:  7/28/2015IN BORING:  Dry to 4.5 ft
DEPTH TO WATER

DATE:  7-29-15
COMPLETION DEPTH:  40.0 ft

Approx Sta 28+40, 45 ft LtLOCATION:

Benton, Arkansas
Consulting Engineers
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2 inches: Asphalt Concrete
9 inches: Crushed Stone Base
Very stiff tan and reddish
brown fine sandy clay w/some
fine sand pockets and seams
and fine to coarse gravel (fill)
Medium dense reddish brown
and reddish tan clayey fine
sand w/trace fine gravel and
occasional clay pockets (fill)
Stiff tan, reddish tan and gray
fine sandy clay w/some fine
gravel and fine to medium
sand pockets (possible fill)
- tan, gray and reddish brown
with occasional calcareous
pockets below 6 ft
Medium dense reddish brown
clayey fine to medium sand
w/some fine to coarse gravel
Stiff tan, reddish tan and gray
fine sandy clay w/numerous
fine sand pockets and trace
fine gravel
Dense tan, gray, reddish
brown and reddish tan clayey
fine to medium sand w/some
fine gravel and shale
fragments
- medium dense, moist below
23 ft
Dense tan sandy fine to
coarse gravel, slightly silty

Low hardness tan and dark
gray moderately weathered
shale, arenaceous w/medium
close sandstone partings and
seams

- moderately hard with close
fine-grained sandstone
partings below 38 ft

- with close quartz veins and
inclusions below 43 ft
- numerous mechanical
fractures in core run at 43 - 48
ft
Moderately hard to hard dark
gray shale

0

50

33

49

26

10

32

13

12

14

24

12

50

29

50/9"

50

50/6"

SURF. EL:  364±

PLATE 8

TYPE:   Auger to 25 ft /Wash and Core

CA0601: South Street over I-30
L O G  O F  B O R I N G  N O.  S9

15-019

%
 R

ec
ov

er
y

%
 R

Q
D

- 
N

o.
 2

00
 %F
or

m
 1

08
-6

(7
4)

 J
ob

 N
o.

 1
5-

01
9

R
E

C
R

Q
D

N
20

0-
2 

 1
5-

0
19

_S
5-

S
9_

S
O

U
T

H
 S

T
 O

V
E

R
 I-

3
0.

G
P

J 
 4

-1
4

-1
6

DATE:  8/24/2015IN BORING:  Dry to 25 ft
DEPTH TO WATER

DATE:  8-24-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 29+40, 10 ft RtLOCATION:

Benton, Arkansas
Consulting Engineers
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Moderately hard to hard dark
gray shale w/medium close
sandstone partings and quartz
veins and occasional quartz
inclusions
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(continued)

PLATE 9

TYPE:   Auger to 25 ft /Wash and Core

CA0601: South Street over I-30
L O G  O F  B O R I N G  N O.  S9
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DATE:  8/24/2015IN BORING:  Dry to 25 ft
DEPTH TO WATER

DATE:  8-24-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 29+40, 10 ft RtLOCATION:

Benton, Arkansas
Consulting Engineers
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Moderately Hard to Hard SHALE

Moderately Hard 
Weathered SHALE

Dense to Very 
Dense Sandy 
GRAVEL

Stiff Sandy 
CLAY

Stiff to Very Stiff Sandy CLAY
-with Sand, Gravel, & 
Calcareous Pockets
Embankment FILL

Firm to Very Stiff Silty CLAY, Fine Sandy CLAY & CLAY
-Embankment FILL

Dense to Very 
Dense Sandy 
GRAVEL

Dense to Very Dense 
Clayey Fine SAND

Dense to Very Dense Clayey SAND
Stiff Fine Sandy CLAY & 
Silty CLAY

Silty SAND & Clayey SAND
-FILL

Stiff Fine Sandy CLAY & Silty CLAY

Moderately Hard 
Weathered SHALE

JMcKiever
Typewritten Text
Plate 9
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PLAN of BORINGS
CA0601: I-30 over Saline River

Saline County, Arkansas
Job No. 15-019

Date: February 2016
PLATE 1a

Scale: As Shown
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PLAN of BORINGS
CA0601: I-30 over Saline River

Saline County, Arkansas
Job No. 15-019

Date: February 2016
PLATE 1b

Scale: As Shown
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PLAN of BORINGS
CA0601: I-30 over Saline River

Saline County, Arkansas
Job No. 15-019

Date: February 2016
PLATE 1c

Scale: As Shown
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Dense brown and reddish brown
fine sand w/some quartz fragments
and crushed stone and occasional
clayey fine sand pockets (fill)
Dense tan and brown clayey fine
sand w/some fine sandy clay
pockets and quartz fragments and
fine to coarse gravel (fill)
- less crushed stone below 6 ft

Stiff brown silty clay, slightly sandy
w/occasional fine sand partings
and quartz fragments and clay
pockets with some fine gravel
Stiff tan and brownish gray clayey
silt, sandy w/occasional silty fine
sand partings and fine sandy clay
pockets

- firm reddish brown and brown
with occasional organic stains and
inclusions below 23 ft

Medium dense tan and brown fine
gravel w/a little coarse gravel,
slightly sandy
- ±100% water loss from 27 to 45 ft

- with more sand at 33 to 35 ft

- with coarse gravel below 38 ft

Moderately hard light gray and
dark gray shale, slightly weathered
w/medium close siltstone partings
and quartz inclusions and
occasional calcareous inclusions

SURF. EL:  294±
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LOCATION:    Approx Sta 433+85, 10 ft Lt
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DATE:  10/9/2015IN BORING:  Dry to 20 ft
DEPTH TO WATER

DATE:  10-10-15
COMPLETION DEPTH:  90.0 ft
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25/0"
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- with occasional pyrite inclusions
below 58 ft

Moderately hard to hard light gray
and dark gray shale w/medium
close siltstone partings and calcite
inclusions

- with medium close sandstone
partings below 73 ft

(continued)
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DATE:  10/9/2015IN BORING:  Dry to 20 ft
DEPTH TO WATER
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15
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50/8"

50/2"

50/1"

50/0"

50/0"

50/0"

Medium dense reddish tan fine
sandy silt w/some medium sand

Stiff brown fine sandy clay
w/occasional fine sand pockets
Medium dense tan, reddish tan,
reddish brown silty fine to coarse
sand w/fine gravel

Medium dense brown and tan
sandy fine gravel, slightly silty w/a
little coarse gravel

Moderately hard light and dark
gray weathered shale, slightly
clayey w/medium close siltstone
partings

Moderately hard light gray and
dark gray weathered shale
w/medium close to close siltstone
partings and occasional pyrite
inclusions

- less weathered below 33 ft

- with medium close sandstone
partings and quartz inclusions
below 38 ft

Moderately hard to hard light gray
and dark gray shale w/medium
close sandstone partings and
quartz inclusions and occasional
calcareous inclusions

-NON-PLASTIC--NON-PLASTIC-

SURF. EL:  275±
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LOCATION:    Approx Sta 434+15, 58 ft Rt
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DATE:  10/1/2015IN BORING:  17 ft
DEPTH TO WATER

DATE:  10-1-15
COMPLETION DEPTH:  80.0 ft
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TYPE:   Auger to 28.5 ft /Wash
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PLATE 4

Consulting Engineers
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50/0"

50/0"

50/0"

25/0"

25/0"

25/0"

- with interbedded calcareous
siltstone partings below 53 ft

- with occasional pyrite inclusions
below 58 ft

- with medium close quartz veins
and sandstone partings below 68 ft

- with less quartz below 78 ft

(continued)
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Saline County, Arkansas

LG
B

N
E

W
  1

5-
01

9_
I-

30
 O

V
E

R
 S

A
LI

N
E

 R
IV

E
R

_S
19

-3
3.

G
P

J 
 4

-1
-1

6

DATE:  10/1/2015IN BORING:  17 ft
DEPTH TO WATER

DATE:  10-1-15
COMPLETION DEPTH:  80.0 ft
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TYPE:   Auger to 28.5 ft /Wash

L O G  O F  B O R I N G  N O.  S20

PLATE 5

Consulting Engineers
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50/4"

25/0"

50/1"

25/0"

25/0"

25/0"

25/0"

25/0"

Medium dense tan and brown fine
to coarse sand w/some fine to
coarse gravel

- dense below 4 ft

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

Moderately hard gray and dark
gray shale, slightly weathered
w/medium close to close quartz
veins and siltstone partings

Moderately hard to hard dark gray
shale w/close quartz veins and
inclusions, medium close
sandstone partings and occasional
calcareous inclusions
- no core recovery at 31 - 33 ft

- core barrel plugged at 44 ft,
coring abandoned

- with medium close quartz veins
below 48 ft

SURF. EL:  269±
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LOCATION:    Approx Sta 436+00, 70 ft Lt
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DATE:  9/30/2015IN BORING:  7 ft
DEPTH TO WATER

DATE:  9-30-15
COMPLETION DEPTH:  80.0 ft
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TYPE:   Auger to 18.5 ft /Wash

L O G  O F  B O R I N G  N O.  S21

PLATE 6
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25/0"

50/0"

50/0"

50/0"

50/0"

50/0"

- harder below 66 ft

(continued)
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LOCATION:    Approx Sta 436+00, 70 ft Lt
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DATE:  9/30/2015IN BORING:  7 ft
DEPTH TO WATER

DATE:  9-30-15
COMPLETION DEPTH:  80.0 ft
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TYPE:   Auger to 18.5 ft /Wash

L O G  O F  B O R I N G  N O.  S21

PLATE 7

Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

55

60

65

70

75

80

85

90

95

60

70

80

90



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

Medium dense brownish gray
sandy fine to coarse gravel,
slightly clayey
Moderately hard tan and dark
gray shale, slightly weathered
w/occasional pyrite and
calcareous inclusions and
medium close siltstone
partings

- moderately hard to hard
below 18 ft

- with medium close sandstone
partings and quartz inclusions
below 23 ft

- with medium close to close
siltstone partings and seams
below 33 ft

Moderately hard to hard light
gray and dark gray shale
w/medium close siltstone
partings and sandstone
partings and seams
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50/1"

50/0"
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50/0"

50/0"

SURF. EL:  259±

PLATE 8

TYPE:   Auger to 12.5 ft /Wash

CA0601: I-30 over Saline River
L O G  O F  B O R I N G  N O.  S22
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DATE:  10/2/2015IN BORING:  0.5 ft
DEPTH TO WATER

DATE:  10-2-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 435+80, 65 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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- with occasional pyrite
inclusions and medium close
to close sandstone partings
and seams below 55 ft
- calcareous sandstone seam
at 58 ft
- with occasional calcareous
inclusions below 58.5 ft

3767
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(continued)

PLATE 9

TYPE:   Auger to 12.5 ft /Wash

CA0601: I-30 over Saline River
L O G  O F  B O R I N G  N O.  S22
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DATE:  10/2/2015IN BORING:  0.5 ft
DEPTH TO WATER

DATE:  10-2-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 435+80, 65 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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Loose reddish brown sandy
fine to coarse gravel
- with occasional cobbles
below 2 ft

- more coarse gravel below 6 ft

Moderately hard tan, light gray
and dark gray weathered shale
w/medium close siltstone
partings and calcareous
inclusions

Moderately hard to hard light
gray and dark gray shale
w/medium close sandstone
partings and occasional
calcareous inclusions

- with medium close to close
siltstone partings and seams
below 28 ft

Moderately hard to hard light
gray and dark gray shale
w/medium close quartz veins
and inclusions and occasional
pyrite inclusions

- with medium close sandstone
partings below 48 ft
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50/0"

SURF. EL:  259±

PLATE 10

TYPE:   Auger to 12 ft /Wash

CA0601: I-30 over Saline River
L O G  O F  B O R I N G  N O.  S23
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DATE:  10/1/2015IN BORING:  0.5 ft
DEPTH TO WATER

DATE:  10-1-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 436+95, 10 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers
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- with very close sandstone
seams and interbedded
siltstone partings and
occasional pyrite inclusions
below 55 ft
- steep calcite filled fractures
at 58 ft
- with interbedded calcareous
sandstone seams below 59 ft
with medium close silt partings

NOTE:  Set casing to 11 ft.

3590
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(continued)

PLATE 11

TYPE:   Auger to 12 ft /Wash

CA0601: I-30 over Saline River
L O G  O F  B O R I N G  N O.  S23
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DATE:  10/1/2015IN BORING:  0.5 ft
DEPTH TO WATER

DATE:  10-1-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 436+95, 10 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers
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214

50/3"

50/1"

50/0"

50/0"

50/0"

50/0"

50/0"

50/0"

Medium dense brown and tan
sandy fine to coarse gravel
- more coarse gravel below 2 ft
- with some cobble below 3 ft

Low hardness dark gray and tan
highly weathered shale w/some
silty clay seams and layers

Moderately hard light gray and
dark gray shale, slightly weathered
w/medium close to close siltstone
partings and seams

Moderately hard to hard dark gray
shale w/close siltstone partings and
seams

SURF. EL:  258±

15-019

LOCATION:    Approx Sta 437+20, 60 ft Rt
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DATE:  10/3/2015IN BORING:  At Surface
DEPTH TO WATER

DATE:  10-3-15
COMPLETION DEPTH:  80.0 ft
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TYPE:   Auger to 12.5 ft /Wash

L O G  O F  B O R I N G  N O.  S24

PLATE 12
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50/0"

50/0"

50/0"

50/0"

50/0"

50/0"

- with interbedded medium close
sandstone partings and seams
below 58 ft

NOTE 1: Surface water at 6 in.
NOTE 2: Set 11 ft casing.
NOTE 3: Street water level 6 in.

(continued)
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DATE:  10/3/2015IN BORING:  At Surface
DEPTH TO WATER

DATE:  10-3-15
COMPLETION DEPTH:  80.0 ft
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TYPE:   Auger to 12.5 ft /Wash
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PLATE 13
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Dense brown sandy fine to
coarse gravel w/a little cobbles
Medium dense tan and brown
fine to coarse sand, slightly
silty w/a little fine gravel
Loose brown clayey fine to
coarse sand w/fine to coarse
gravel
Loose to medium dense brown
fine to medium sand w/a little
fine to coarse gravel and
occasional cobbles
Moderately hard dark gray
shale, slightly weathered
w/medium close siltstone
partings and sandstone
partings and seams

- with less sandstone below 18
ft

- moderately hard to hard with
occasional calcite inclusions
below 23 ft

- less calcite with medium
close quartz inclusions below
28 ft

Moderately hard to hard dark
gray shale w/medium close to
close siltstone partings and
occasional calcareous
inclusions

50/10"
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SURF. EL:  259±

PLATE 14

TYPE:   Auger to 10 ft /Wash

CA0601: I-30 over Saline River
L O G  O F  B O R I N G  N O.  S25

15-019

%
 R

ec
ov

er
y

%
 R

Q
D

- 
N

o.
 2

00
 %F
or

m
 1

08
-6

(7
4)

 J
ob

 N
o.

 1
5-

01
9

R
E

C
R

Q
D

N
20

0-
2 

 1
5-

0
19

_I
-3

0 
O

V
E

R
 S

A
LI

N
E

 R
IV

E
R

_S
19

-3
3.

G
P

J 
 4

-1
-1

6

DATE:  10/8/2015IN BORING:  2 ft
DEPTH TO WATER

DATE:  10-8-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 439+25, 70 ft LtLOCATION:

Saline County, Arkansas
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- attempted core at 55 to 58 ft;
core barrel plugged off

- with close siltstone partings
and seams and occasional
pyrite inclusions below 58 ft

- with occasional calcareous
inclusions below 68 ft

NOTE:  Cased to 11 ft.
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(continued)

PLATE 15

TYPE:   Auger to 10 ft /Wash

CA0601: I-30 over Saline River
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DATE:  10/8/2015IN BORING:  2 ft
DEPTH TO WATER

DATE:  10-8-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 439+25, 70 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers
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Loose brown and tan sandy fine
gravel
Medium dense tan and brown
sandy fine to coarse gravel

- with occasional cobbles below 6 ft

Moderately hard to hard dark gray
shale w/medium close quartz veins
and inclusions and siltstone
partings and seams

- could not start core run at 20 ft
due to surface caning

Moderately hard to hard light gray
and dark gray shale w/occasional
pyrite inclusions

- with medium close to close
siltstone partings below 48 ft

SURF. EL:  261±
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DATE:  10/5/2015IN BORING:  At Surface
DEPTH TO WATER

DATE:  10-5-15
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- with occasional calcareous
inclusions below 68 ft

(continued)
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DATE:  10/5/2015IN BORING:  At Surface
DEPTH TO WATER

DATE:  10-5-15
COMPLETION DEPTH:  80.0 ft
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TYPE:   Auger to 12.5 ft /Wash

L O G  O F  B O R I N G  N O.  S26

PLATE 17
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Loose brown and tan sandy
fine gravel
Medium dense tan and brown
sandy fine to coarse gravel

- with occasional cobbles
below 6 ft

Moderately hard to hard dark
gray shale w/close quartz
veins and inclusions and very
close to close siltstone
partings and seams, dip =
±30°

- with very close siltstone
seams below 25 ft

- with close sandstone partings
and seams below 32 ft

NOTE:  Set 12 ft casing.

qu = 760 psi, TUW = 154 pcf
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SURF. EL:  260±

PLATE 18

TYPE:   Auger to 12.5 ft /Wash

CA0601: I-30 over Saline River
L O G  O F  B O R I N G  N O.  S26A
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DATE:  2/19/2016IN BORING:  At Surface
DEPTH TO WATER

DATE:  2-19-16
COMPLETION DEPTH:  35.0 ft

Approx Sta 440+00, 65 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers
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Dense brown sandy fine to coarse
gravel w/occasional cobbles
Medium dense brown and gray
sandy fine to coarse gravel, slightly
silty

Moderately hard dark gray shale,
slightly weathered w/medium close
sandstone partings and occasional
quartz inclusions

- moderately hard to hard, light
gray and dark gray w/close
siltstone partings below 18 ft

- less weathered with occasional
pyrite inclusions below 23 ft

- with occasional calcareous
inclusions below 28 ft

Moderately hard to hard light and
dark gray shale w/medium close
siltstone partings and occasional
pyrite and calcareous inclusions

- with medium close sandstone
partings and seams below 48 ft

SURF. EL:  261±

15-019

LOCATION:    Approx Sta 440+58, 73 ft Lt
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DATE:  10/7/2015IN BORING:  2 ft
DEPTH TO WATER

DATE:  10-7-15
COMPLETION DEPTH:  80.0 ft
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TYPE:   Auger to 12.5 ft /Wash
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- with medium close quartz veins
and inclusions below 63 ft

- with interbedded very close to
close calcareous sandstone
partings, seams and layers below
73 ft

NOTE:  Cased to 11 ft.

(continued)
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DATE:  10/7/2015IN BORING:  2 ft
DEPTH TO WATER

DATE:  10-7-15
COMPLETION DEPTH:  80.0 ft
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TYPE:   Auger to 12.5 ft /Wash
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PLATE 20
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Dense tan and brown sandy
fine to coarse gravel
Medium dense brown and dark
gray fine to coarse sand,
slightly silty w/fine to coarse
gravel
Dense to very dense brown
and tan sandy fine to coarse
gravel
- caving at 4 ft

Moderately hard dark gray
shale w/occasional pyrite
inclusions

Moderately hard to hard light
gray and dark gray siltstone
w/very close shale seams and
layers and pyrite inclusions,
dip = ±30°

Moderately hard to hard dark
gray shale, calcareous w/very
close siltstone seams and
layers and pyrite nodules, dip
= ±30°

Moderately hard to hard light
gray and dark gray shale
w/medium close siltstone
partings and occasional pyrite
and calcareous inclusions

- with medium close quartz
inclusions below 48 ft
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SURF. EL:  263±

PLATE 21

TYPE:   Auger to 12 ft /Wash

CA0601: I-30 over Saline River
L O G  O F  B O R I N G  N O.  S28
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DATE:  2/12/2016IN BORING:  5 ft
DEPTH TO WATER

DATE:  2-12-16
COMPLETION DEPTH:  80.0 ft

Approx Sta 440+27, 55 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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- with occasional calcite
inclusions below 55 ft

- with close to medium close
sandstone partings and seams
below 63 ft

NOTE:  Set 11 ft casing.
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(continued)

PLATE 22

TYPE:   Auger to 12 ft /Wash

CA0601: I-30 over Saline River
L O G  O F  B O R I N G  N O.  S28
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DATE:  2/12/2016IN BORING:  5 ft
DEPTH TO WATER

DATE:  2-12-16
COMPLETION DEPTH:  80.0 ft

Approx Sta 440+27, 55 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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Stiff tan and brown clayey silt,
sandy
Medium dense reddish brown
and brown silty fine sand
w/some medium sand
Firm to stiff brown and gray
silty clay, sandy w/occasional
organic inclusions and fine
sand pockets
Medium dense brown sandy
fine to coarse gravel, silty
- dense to very dense below 8
ft
- water at 8 ft
- with occasional cobbles
below 8 ft
Moderately hard gray, tan and
dark gray weathered shale,
clayey, slightly arenaceous
w/occasional calcareous clay
laminations and seams,
interbedded siltstone partings,
seams, occasional pyrite and
quartz inclusions
- with medium close siltstone
partings and occasional silty
clay laminations below 18 ft
Moderately hard to hard dark
gray shale, slightly weathered
w/medium close siltstone
partings and occasional calcite
inclusions and partings
- with medium close siltstone
partings and occasional
calcareous inclusions below 28
ft

Moderately hard to hard dark
gray shale w/medium close
siltstone partings and
occasional calcareous
inclusions
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PLATE 23

TYPE:   Auger to 15 ft /Wash

CA0601: I-30 over Saline River
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DATE:  10/8/2015IN BORING:  8 ft
DEPTH TO WATER

DATE:  10-8-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 442+20, 75 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers
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- with occasional pyrite
inclusions and quartz
inclusions below 54 ft

- with close quartz veins and
inclusions below 58 ft
- core from 60 to 65 ft, no
recovery

- with occasional calcite
inclusions below 68 ft

NOTE:  Set 15 ft of casing.
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(continued)

PLATE 24

TYPE:   Auger to 15 ft /Wash

CA0601: I-30 over Saline River
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DATE:  10/8/2015IN BORING:  8 ft
DEPTH TO WATER

DATE:  10-8-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 442+20, 75 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers
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Medium dense brown sandy
fine gravel
Firm brown fine sandy clay
w/some fine to coarse gravel
Loose gray and brown silty fine
sand w/trace fine gravel and
organics
- very loose at 2 to 6 ft
- with a little medium sand
below 4 ft
- loose below 6 ft
Low hardness light gray tan
and dark gray highly
weathered shale
Moderately hard to hard gray
and dark gray shale w/medium
close sandstone partings

- fine-grained sandstone layer
at 19 to 20 ft

- with occasional calcareous
inclusions below 23 ft

- with frequent calcite
inclusions and occasional
quartz inclusions below 28 ft

Moderately hard to hard light
gray and dark gray shale
w/medium close to close
siltstone partings and quartz
inclusions

- with occasional calcite
inclusions below 43 ft

- core run at 48 - 53 ft, barrel
blocked off, no recovery
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- with medium close sandstone
partings below 48 ft

- with occasional quartz
inclusions below 63 ft and
medium close to close calcite
partings below 63 ft
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Very stiff gray and brown
clayey silt, sandy, dry

Stiff gray and brown silty clay
w/some ferrous stains and
nodules and occasional silt
pockets
- firm to stiff below 6 ft
Stiff reddish brown and gray
silty clay, sandy w/occasional
clay pockets and silt pockets
and partings
Medium dense gray and brown
silty fine sand w/occasional
fine sandy clay pockets and
fine sand seams and
occasional organic stains and
inclusions
Moderately hard to hard dark
gray shale, slightly weathered
w/close sandstone partings
and seams and occasional
pyrite inclusions

- less weathered with
occasional quartz inclusions
below 28 ft

Moderately hard to hard dark
gray shale w/occasional quartz
inclusions
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Saline County, Arkansas
Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

5

10

15

20

25

30

35

40

45



- mechanical fractures in core
run at 50 - 55 ft

- with interbedded siltstone
partings and seams below 56
ft

- less quartz below 63 ft

NOTE: Set 20 ft casing.
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(continued)
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DATE:  10/5/2015IN BORING:  17 ft
DEPTH TO WATER

DATE:  10-5-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 443+60, 70 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers
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Stiff to very stiff brown and tan
clayey silt, sandy w/fine to
coarse gravel (fill)
Very stiff tan and brown fine
sandy clay w/occasional quartz
fragments and silt pockets, dry
- stiff at 4 to 6 ft
- with occasional fine sandy silt
partings below 4 ft
- very stiff with some fine to
coarse gravel below 8 ft

Medium dense brown fine to
coarse sand w/fine gravel and
a little coarse gravel, slightly
silty, moist
- water at 12 ft

Moderately hard gray, tan and
dark gray weathered shale,
slightly clayey w/occasional
silty clay laminations

- dark gray, less weathered
with less silt and silty clay
below 23 ft

Moderately hard to hard dark
gray shale w/occasional
calcareous inclusions and
quartz inclusions

- with less quartz below 33 ft

Moderately hard gray clayey
shale w/calcareous fine sandy
clay pockets and calcareous
inclusions

Moderately hard to hard dark
gray shale w/medium close
sandstone partings and
occasional calcareous
inclusions

- light gray and dark gray with
close calcareous siltstone
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DATE:  10/1/2015IN BORING:  12 ft
DEPTH TO WATER

DATE:  10-1-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 443+25, 65 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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partings below 48 ft

- with pyrite inclusions and
interbedded calcareous
siltstone partings and seams
below 65 ft
- numerous mechanical breaks
in core run at 65 - 70 ft
- with vertical limestone seams
and calcite inclusions at 66.5
to 67 ft
- with medium close to close
calcareous inclusions below 70
ft
- no recovery in core run at 70
- 75 ft
- interbedded calcite layer at
70.5 ft
- with medium close sandstone
partings below 75 ft
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(continued)
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TYPE:   Auger to 20 ft /Wash

CA0601: I-30 over Saline River
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DATE:  10/1/2015IN BORING:  12 ft
DEPTH TO WATER

DATE:  10-1-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 443+25, 65 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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Dense brown silty fine sand
w/some crushed stone (fill)
Stiff gray, tan and brown fine sandy
clay w/some fine to coarse gravel
and shale fragments and some fine
sand seams and layers (fill)
- stiff with some clay pockets below
4 ft
- tan, gray, reddish tan and brown
fine sandy clay w/some quartz
fragments and fine sand pockets
below 6 ft
- more sandy with some fine to
coarse gravel below 8 ft
Stiff tan and brownish gray fine
sandy clay, silty w/occasional clay
pockets

- firm with less gravel and
occasional organic stains below 18
ft

Firm to stiff brownish gray clayey
silt, slightly sandy w/occasional
silty clay pockets and organic
stains, moist

Medium dense tan and brown fine
to coarse sand, slightly silty
w/some fine to coarse gravel
- water at 30 ft

- with some fine sandy clay
pockets below 33 ft

Moderately hard light gray and
dark gray shale, slightly weathered
w/medium close to close siltstone
partings and seams

- moderately hard to hard with
occasional silty clay seams and
layers below 43 ft

SURF. EL:  294±

15-019

LOCATION:    Approx Sta 444+95, 10 ft Lt
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DATE:  10-12-15
COMPLETION DEPTH:  90.0 ft

- 
N

o.
 2

00
 %

TYPE:   Auger to 40 ft /Wash

L O G  O F  B O R I N G  N O.  S33

PLATE 31

Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

5

10

15

20

25

30

35

40

45

10

20

30

40



50/8"
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50/0"
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50/0"
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50/0"

- with interbedded very close to
close siltstone seams and layers
and occasional calcareous
inclusions below 53 ft
Moderately hard to hard dark gray
shale w/occasional quartz
inclusions and calcareous
inclusions

- light gray and dark gray with
medium close siltstone partings
below 63 ft

- with occasional pyrite inclusions
below 68 ft

- with less siltstone and medium
close sandstone partings and
seams below 78 ft

NOTE:  Set 30 ft casing.

(continued)
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DATE:  10/12/2015IN BORING:  30 ft
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PLAN OF BORINGS
CA0601: I-30 over Saline River Relief

Saline County, Arkansas
Job No. 15-019

Date: February 2016
PLATE 1a

Scale: As Shown
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PLAN OF BORINGS
CA0601: I-30 over Saline River Relief

Saline County, Arkansas
Job No. 15-019

Date: February 2016
PLATE 1b

Scale: As Shown
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Dense brown silty fine sand
w/some fine to coarse gravel (fill)
- tan clayey fine sand below 2 ft

Very stiff reddish tan fine sandy
clay w/occasional clayey fine sand
seams and shale fragments (fill)
- with a little fine to coarse gravel
and quartz fragments below 6 ft
- with more quartz fragments and
occasional clay pockets and fine
sandy pockets below 8 ft

- with less quartz and gravel below
13 ft

Stiff reddish tan fine sandy clay
w/occasional silty fine sand
partings and seams and organic
stains

- more sandy below 23 ft, moist

Dense reddish brown silty fine to
medium sand w/some fine to
coarse gravel

- water at 32 ft
Dense reddish brown sandy fine
gravel, silty w/trace cobbles

Moderately hard light gray and
dark gray weathered shale, slightly
clayey w/close siltstone partings

- less weathered, less clayey with
occasional quartz inclusions and
calcareous inclusions below 43 ft

Moderately hard to hard dark gray
shale w/medium close quartz veins
and occasional quartz and
calcareous inclusions, calcite
inclusions and sandstone partings

-NON-PLASTIC--NON-PLASTIC-
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LOCATION:    Approx Sta 417+00, 9 ft Lt
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- with close sandstone partings
below 63 ft

Moderately hard to hard dark gray
shale w/occasional calcareous
inclusions and pyrite inclusions

NOTE:  Set 40 ft casing.

(continued)
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DATE:  10/14/2015IN BORING:  32 ft
DEPTH TO WATER
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Very stiff tan fine sandy clay
w/some fine gravel and quartz
fragments and fine sand pockets
(fill)
Stiff gray, tan and brown fine sandy
clay w/occasional clay partings and
seams and ferrous stains and
nodules
Stiff gray, tan and brown fine sandy
clay w/occasional fine sand
pockets and some ferrous stains
and nodules
- firm to stiff at 6 to 8 ft, moist
- firm with more sand pockets with
trace clay partings below 8 ft

Medium dense brown and tan silty
fine to coarse sand w/fine to
coarse gravel, wet
Moderately hard tan, gray and dark
gray weathered shale, slightly
clayey w/occasional silty clay
laminations and calcareous
inclusions

Moderately hard tan, light gray and
dark gray highly weathered shale,
steeply bedded w/interbedded silty
clay seams and siltstone partings

- with some calcareous fine sandy
clay seams below 37 ft

- less weathered with less clay
below 43 ft

- dark gray with a little tan and light
gray below 48 ft

SURF. EL:  275±
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DATE:  9/15/2015IN BORING:  Dry to 19.5 ft
DEPTH TO WATER
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Hard brownish gray calcareous
fine-grained sandstone
w/occasional chert and calcite
inclusions
Moderately hard to hard dark gray
shale w/occasional calcareous
inclusions

- with pyrite inclusions below 68 ft

NOTE:  Set 18 ft casing

(continued)
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DATE:  9/15/2015IN BORING:  Dry to 19.5 ft
DEPTH TO WATER

DATE:  9-15-15
COMPLETION DEPTH:  90.0 ft
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Stiff to very stiff tan and brown
silty clay, slightly sandy
w/some ferrous stains
Stiff gray, tan and brown fine
sandy clay w/some quartz
fragments
Loose gray and tan silty fine to
coarse gravel

Dense reddish tan sandy fine
to coarse gravel, slightly
clayey

Moderately hard light gray and
dark gray moderately
weathered shale w/medium
close to close quartz veins and
siltstone partings

- with occasional calcareous
inclusions below 23 ft

- with occasional pyrite
inclusions below 28 ft

- less weathered below 33 ft

- with occasional calcite
inclusions below 43 ft
- no recovery in core run from
44 to 49 ft

Moderately hard to hard dark
gray shale w/medium close to
close siltstone partings and
occasional calcite inclusions

- no core recovery in run at 54
- 58.5 ft

- with fewer siltstone partings
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DATE:  9/28/2015IN BORING:  12 ft
DEPTH TO WATER

DATE:  9-28-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 414+85, 65 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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below 58 ft

- with occasional pyrite
inclusions below 68 ft

NOTE:  Set 20 ft casing.
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(continued)

PLATE 7

TYPE:   Auger to 18.5 ft /Wash

CA0601: I-30 over Saline River Relief
L O G  O F  B O R I N G  N O.  S12
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DATE:  9/28/2015IN BORING:  12 ft
DEPTH TO WATER

DATE:  9-28-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 414+85, 65 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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Stiff reddish tan and brownish
gray fine sandy clay
w/occasional fine sand
pockets and quartz fragments
- with some clay laminations,
fine gravel and fine to coarse
sand pockets below 4 ft
- water at 5.5 ft
Soft gray, reddish tan, tan and
reddish brown silty clay,
slightly sandy w/some clay
pockets and seams and fine
sand pockets, ferrous stains
and nodules
- stiff below 8.5 ft
Dense brown and tan silty fine
to coarse sand, slightly clayey
w/some fine gravel
Moderately hard tan and dark
gray weathered shale,
carbonaceous
- with medium close sandstone
partings below 21 ft
- with very close to close
siltstone partings below 24 ft

- with occasional quartz
inclusions below 32 ft

Moderately hard to hard light
gray and dark gray shale
w/medium close siltstone
partings and occasional quartz
veins and inclusions

- with less quartz below 43 ft

Moderately hard to hard dark
gray shale w/close quartz
veins and inclusions, apparent
dip = 10 -15°

- less quartz w/medium close
sandstone partings below 53 ft

- with medium close quartz

23

52

12

68

19

13

12

6

15

34

50/4"

50/1"

50/2"

30/0"

30/0"

30/0"

30/0"

30/0"

SURF. EL:  274±

PLATE 8

TYPE:   Auger to  16 ft /Wash

CA0601: I-30 over Saline River Relief
L O G  O F  B O R I N G  N O.  S13
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DATE:  9/18/2015IN BORING:  5.5 ft
DEPTH TO WATER

DATE:  9-18-15
COMPLETION DEPTH:  78.0 ft

Approx Sta 415+50, 70 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers
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veins and occasional
sandstone inclusions below 58
ft
- with close quartz veins and
quartz inclusions below 63 ft

- with occasional calcareous
inclusions below 70 ft

- with close siltstone partings
from 73 to 75 ft
- with interbedded limestone
seams and quartz inclusions at
74 ft

NOTE: Set 16 ft casing.
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(continued)

PLATE 9

TYPE:   Auger to  16 ft /Wash

CA0601: I-30 over Saline River Relief
L O G  O F  B O R I N G  N O.  S13
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DATE:  9/18/2015IN BORING:  5.5 ft
DEPTH TO WATER

DATE:  9-18-15
COMPLETION DEPTH:  78.0 ft

Approx Sta 415+50, 70 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers
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Dense reddish tan, gray and
tan clayey fine sand w/quartz
and sandstone fragments and
some Portland cement
concrete debris (fill)
Stiff tan and gray silty clay,
slightly sandy w/some fine
sand pockets and occasional
silt pockets
- firm below 4 ft
Stiff tan and olive gray silty
clay w/ferrous stains and
nodules and occasional fine
sand partings
- water at 4.5 ft
- with more ferrous stains and
nodules and occasional fine
sand partings and quartz
fragments below 6 ft
- firm below 8 ft
Dense dark gray silty fine to
medium sand w/occasional
clay pockets and a little coarse
sand and fine gravel
- auger refusal at 18 ft
Very stiff to hard dark gray silty
clay, shaly w/pyrite inclusions
Very stiff light bluish green,
light gray and gray clay
w/calcareous inclusions

- very stiff to hard below 33 ft

- with occasional calcite
inclusions below 46 ft
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PLATE 10

TYPE:   Auger to 20 ft /Wash

CA0601: I-30 over Saline River Relief
L O G  O F  B O R I N G  N O.  S14
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DATE:  9/10/2015IN BORING:  4.5 ft
DEPTH TO WATER

DATE:  9-10-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 413+55, 70 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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- very stiff to hard below 50 ft

- with numerous calcite
partings and inclusions and
very close limestone partings
below 57 ft
Moderately hard to hard light
gray and gray limestone
w/calcite nodules and
inclusions
Moderately hard to hard dark
gray shale, slightly weathered
w/medium close sandstone
partings and pyrite inclusions

- with novaculite inclusions at
75 ft
- no recovery in core run at 76
- 80 ft 00
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(continued)

PLATE 11

TYPE:   Auger to 20 ft /Wash

CA0601: I-30 over Saline River Relief
L O G  O F  B O R I N G  N O.  S14
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DATE:  9/10/2015IN BORING:  4.5 ft
DEPTH TO WATER

DATE:  9-10-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 413+55, 70 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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Very stiff gray, tan and brown
fine sandy clay, calcareous
w/some fine gravel and fine
sand pockets and calcareous
inclusions
Firm to stiff dark bluish gray
silty clay w/trace fine sand
Soft tan, reddish tan and
brownish gray clay w/trace fine
gravel and some ferrous stains
and nodules
Soft gray, tan and reddish
brown fine sandy clay w/trace
fine gravel, occasional clay
seams and silt pockets and
fine to medium sand with
ferrous stains and nodules
- water at 7 ft
- with more gravel and
occasional quartz fragments
and cobbles below 8 ft, wet
Stiff bluish gray silty clay,
slightly sandy w/occasional
fine to medium sand seams
and trace fine gravel
Moderately hard light gray and
dark gray shale, slightly
weathered w/close to medium
close siltstone partings
- with occasional pyrite
inclusions below 23 ft
- no recovery in core run at 24
- 29 ft

Moderately hard to hard dark
gray shale

0

91

76

0

26

10

6

6

12

18

25/0"

25/0"

25/0"

25/0"

25/0"

25/0"

25/0"

SURF. EL:  275±

PLATE 12

TYPE:   Auger to 18.5 ft /Wash

CA0601: I-30 over Saline River Relief
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DATE:  9/25/2015IN BORING:  7 ft
DEPTH TO WATER

DATE:  9-25-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 414+35, 70 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers
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- with medium close quartz
veins and quartz inclusions
below 53 ft

- with occasional pyrite and
calcareous inclusions below 58
ft

- with less quartz below 63 ft

- with medium close to close
sandstone partings below 73 ft

NOTE:  Set 20 ft casing.
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(continued)

PLATE 13

TYPE:   Auger to 18.5 ft /Wash

CA0601: I-30 over Saline River Relief
L O G  O F  B O R I N G  N O.  S15
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DATE:  9/25/2015IN BORING:  7 ft
DEPTH TO WATER

DATE:  9-25-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 414+35, 70 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers
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Medium dense gray, dark
gray, reddish tan and reddish
brown clayey fine to coarse
sand w/some fine to coarse
gravel and asphalt concrete
and Portland Cement
Concrete debris (fill)
Soft tan and olive gray silty
clay w/some ferrous stains and
nodules and occasional
organic inclusions
Soft reddish tan and gray fine
sandy clay w/trace fine gravel
- water at 6 ft
- firm at 6 - 8 ft
- with clayey fine gravel layer
at 7 ft
- soft below 8 ft
- with some clayey fine gravel
seams below 9 ft
Very soft gray silty clay,
slightly sandy w/some organic
inclusions, moist
- with some fine to coarse
gravel below 16 ft
Moderately hard light gray and
dark gray moderately
weathered shale,
carbonaceous w/medium close
siltstone partings and pyrite
inclusions

- with very close quartz veins
below 37 ft

Moderately hard dark gray
shale w/medium close to close
siltstone partings and quartz
veins
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DATE:  9/8/2015IN BORING:  6 ft
DEPTH TO WATER

DATE:  9-8-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 412+35, 70 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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- with pyrite inclusions at 61 ft

- with very close quartz veins
and siltstone seams below 63
ft
- core barrel plugged at 64 ft,
no recovery in 64 - 69 ft run
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(continued)

PLATE 15

TYPE:   Auger to 20 ft /Wash

CA0601: I-30 over Saline River Relief
L O G  O F  B O R I N G  N O.  S16
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DATE:  9/8/2015IN BORING:  6 ft
DEPTH TO WATER

DATE:  9-8-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 412+35, 70 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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Very stiff brown fine sandy
clay w/some ferrous stains and
quartz fragments
Stiff reddish tan, gray and
brownish gray silty clay
w/occasional fine sand
pockets and seams and
ferrous stains and nodules
Loose tan, gray, reddish brown
and reddish tan clayey fine
sand w/some fine to coarse
gravel and occasional clay
pockets
- water at 4 ft
- with less clay below 6 ft
Firm gray and brown silty clay,
slightly sandy w/ferrous stains
and nodules and trace shale
fragments, moist
Dense tan sandy fine to
coarse gravel, silty
Moderately hard tan and dark
gray weathered shale, slightly
carbonaceous
- light gray and dark gray with
medium close sandstone
partings and quartz inclusions
below 23 ft
- core barrel plugged at 24 ft,
no core recovery in run at 24 -
29 ft
- with close siltstone partings
below 28 ft
- with occasional calcareous
clay seams below 33 ft
- with medium close to close
quartz veins and quartz
inclusions below 38 ft

- with occasional calcareous
inclusions below 43 ft
Moderately hard to hard dark
gray and light gray shale
w/close quartz veins and
siltstone partings

Moderately hard to hard dark
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SURF. EL:  277±

PLATE 16

TYPE:   Auger to 20 ft /Wash

CA0601: I-30 over Saline River Relief
L O G  O F  B O R I N G  N O.  S17
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DATE:  9/21/2015IN BORING:  4 ft
DEPTH TO WATER

DATE:  9-22-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 412+95, 70 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

5

10

15

20

25

30

35

40

45

50

55



gray shale w/medium close
sandstone partings and quartz
veins and quartz inclusions
with occasional calcareous
inclusions

- with close quartz veins and
more calcareous inclusions
below 78 ft
NOTE:  Set 19 ft casing.

50/0"

50/0"

50/0"

50/0"

(continued)

PLATE 17

TYPE:   Auger to 20 ft /Wash

CA0601: I-30 over Saline River Relief
L O G  O F  B O R I N G  N O.  S17
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DATE:  9/21/2015IN BORING:  4 ft
DEPTH TO WATER

DATE:  9-22-15
COMPLETION DEPTH:  80.0 ft

Approx Sta 412+95, 70 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers
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Dense brown fine sandy silt
w/some fine to coarse gravel and
quartz fragments (fill)
- dense reddish brown clayey fine
sand with trace fine gravel below 2
ft
Very stiff reddish tan, gray and
brown fine sandy clay w/some fine
to coarse gravel and clay layers
(fill)
- stiff with trace quartz fragments at
6 to 13 ft
- gray, tan, reddish tan and brown
with a little fine gravel and quartz
and shale fragments below 8 ft
- very stiff at 13 to 18 ft

- stiff, slightly sandy with more
gravel, shale fragments and quartz
fragments below 18 ft
Firm to stiff tan and gray silty clay
w/occasional fine sand partings
and ferrous stains

- very stiff with less ferrous stains
below 28 ft

- water at 32 ft
Dense brown sandy fine to coarse
gravel, slightly silty, wet

Moderately hard tan, light gray and
dark gray weathered shale, slightly
clayey w/occasional quartz
inclusions

Moderately hard light gray and
dark gray slightly weathered shale
w/close siltstone partings and
seams

Moderately hard dark gray shale
w/medium close sandstone
partings and quartz veins and
inclusions

SURF. EL:  294±

15-019

LOCATION:    Approx Sta 411+50, 15 ft Lt
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DATE:  10/13/2015IN BORING:  32 ft
DEPTH TO WATER

DATE:  10-13-15
COMPLETION DEPTH:  100.0 ft
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TYPE:   Auger to 40 ft /Wash
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PLATE 18

Consulting Engineers
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- moderately hard to hard with
clayey sandstone partings below
62 ft

NOTE:  Set 40 ft casing.

(continued)
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DATE:  10/13/2015IN BORING:  32 ft
DEPTH TO WATER
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Fine Sandy SILT & Fine 
Sandy CLAY Embankment 
FILL Silty Fine SAND & Fine 

Sandy CLAY Embankment 
FILL

Sandy Fine to 
Coarse GRAVEL

Clayey Fine SAND

Silty CLAY & Fine 
Sandy CLAY

Loose to Dense 
Silty Fine SAND 
& Sandy Fine to 
Coarse GRAVEL

Silty CLAY & 
Sandy CLAY

Dense Silty Fine to 
Medium SAND

Moderately 
Hard to Hard 
LIMESTONE 

Moderaterly Hard 
Weathered SHALE 
with Siltstone 
Partings & Seams

Moderately Hard to 
Hard SHALE with 
Siltstone Partings

Dense Sandy 
Fine to 
Coarse 
GRAVEL

Very Soft to Stiff Fine 
Sandy CLAY & Silty CLAY

Stiff to Hard Silty 
CLAY

Sandy Fine 
GRAVEL

Moderately Weathered SHALE 
with Siltstone Partings & Seams

Moderately Hard to Hard SHALE 
with Siltstone Partings & Seams

Moderately Hard to Hard SHALE 
with Siltstone Partings 

Hard Calcareous 
Fine Grained 
SANDSTONE

Very 
Stiff to 
Hard 
CLAY
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PLAN OF BORINGS
CA0601: I-30 over Hwy 67
Saline County, Arkansas

Job No. 15-019
Date: February 2016

PLATE 1
Scale: As Shown
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Medium dense brown, tan and
red fine to medium sand
w/some fine to coarse gravel
and shale fragments, crushed
stone and occasional fine
sandy clay pockets (fill)
Firm brownish gray silty clay
w/some shale fragments and
fine sand pockets (fill)
Firm to stiff tan and reddish
tan fine sandy clay
w/occasional fine sand
partings and ferrous stains and
nodules and trace fine to
coarse gravel
- stiff below 6 ft
Dense gray and reddish tan
clayey fine sand w/quartz
fragments
Very stiff tan and gray silty
clay, slightly sandy w/some
highly weathered shale seams
and layers and occasional silt
partings (completely
weathered shale)
Moderately hard tan and dark
gray moderately weathered
shale, slightly arenaceous
w/medium close sandstone
partings

- with occasional micaceous
inclusions below 23 ft

Moderately hard to hard tan
and dark gray shale w/close
quartz veins and sandstone
partings and occasional quartz
inclusions
- no recovery in core run at 28
to 33 ft, barrel plugged with
quartz
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PLATE 2

TYPE:   Auger to 20 ft /Wash and Core

CA0601: I-30 over Hwy 67
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DATE:  8/25/2015IN BORING:  19 ft
DEPTH TO WATER

DATE:  8-25-15
COMPLETION DEPTH:  65.0 ft

Approx Sta 395+95, 60 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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- with medium close quartz
veins and sandstone partings
below 43 ft

Moderately hard to hard dark
gray shale w/medium close
sandstone partings and quartz
inclusions

- with less quartz below 63 ft

30/0"

30/0"

30/0"

30/0"

30/0"

(continued)

PLATE 3

TYPE:   Auger to 20 ft /Wash and Core

CA0601: I-30 over Hwy 67
L O G  O F  B O R I N G  N O.  S1
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DATE:  8/25/2015IN BORING:  19 ft
DEPTH TO WATER

DATE:  8-25-15
COMPLETION DEPTH:  65.0 ft

Approx Sta 395+95, 60 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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2 inches: Asphalt Concrete
Stiff gray, tan and reddish
brown fine sandy clay w/some
fine to coarse gravel (fill)

- firm brown silty clay at 4 to 6
ft

- very stiff fine sandy clay
below 6 ft

Very stiff tan, reddish tan and
gray silty clay w/some
weathered shale seams and
occasional quartz fragments

- stiff with occasional quartz
cobbles below 13 ft

Moderately hard light gray and
dark gray weathered shale
w/medium close siltstone
partings and sandstone
partings and occasional
calcareous inclusions
- with quartz veins and
inclusions at 23 to 24 ft
Moderately hard to hard light
gray and dark gray shale
w/medium close siltstone
partings and sandstone
partings
- with occasional pyrite
inclusions below 30 ft

- arenaceous shale layer with
calcareous mudstone
inclusions at 35.5 - 36.5 ft
- with very close interbedded
siltstone seams and layers
below 36 ft
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SURF. EL:  291±

PLATE 4

TYPE:   Auger to 10 ft /Wash

CA0601: I-30 over Hwy 67
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DATE:  10/17/2015IN BORING:  Dry to 10 ft
DEPTH TO WATER

DATE:  10-17-15
COMPLETION DEPTH:  65.0 ft

Approx Sta 396+65, 60 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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- with occasional calcite
inclusions below 48 ft

NOTE:  Set 22 ft casing.

50/1"

50/1"

50/0"

30/0"

30/0"

30/0"

(continued)

PLATE 5

TYPE:   Auger to 10 ft /Wash

CA0601: I-30 over Hwy 67
L O G  O F  B O R I N G  N O.  S2
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DATE:  10/17/2015IN BORING:  Dry to 10 ft
DEPTH TO WATER

DATE:  10-17-15
COMPLETION DEPTH:  65.0 ft

Approx Sta 396+65, 60 ft RtLOCATION:

Saline County, Arkansas
Consulting Engineers
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7.5 inches: Asphalt Concrete
12 inches: Crushed Stone Base
Stiff tan and dark gray silty clay
w/shale and sandstone fragments
and some quartz fragments (fill)
- firm below 4 ft

Firm tan and reddish tan silty clay,
sandy w/some ferrous stains and
nodules, moist
- stiff with occasional clay
laminations, fine sand pockets and
a little fine to coarse gravel below 8
ft
Firm brown, tan and reddish tan
silty clay w/quartz fragments and
some fine to coarse gravel

- stiff with more fine quartz
fragments and occasional clay
laminations below 18 ft

Firm tan and gray silty clay w/shell
fragments and organic stains

Moderately hard light gray and
dark gray slightly weathered shale
w/close siltstone seams and layers

- with close quartz and sandstone
partings and occasional calcareous
inclusions below 33 ft

Moderately hard to hard light gray
and dark gray shale w/medium
close sandstone partings and
occasional quartz and calcareous
inclusions

SURF. EL:  296±

15-019

LOCATION:    Approx Sta 398+00, 75 ft Lt
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CA0601: I-30 over Hwy 67
Saline County, Arkansas
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DATE:  10/17/2015IN BORING:  13 ft
DEPTH TO WATER

DATE:  10-17-15
COMPLETION DEPTH:  75.0 ft
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TYPE:   Auger to 15 ft /Wash
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50/0"

50/0"

50/0"

50/0"

50/0"

50/0"

- with less quartz and occasional
pyrite inclusions below 53 ft

- with less sandstone and more
calcareous inclusions below 63 ft

NOTE:  Set 40 ft casing.

(continued)
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DATE:  10/17/2015IN BORING:  13 ft
DEPTH TO WATER

DATE:  10-17-15
COMPLETION DEPTH:  75.0 ft
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TYPE:   Auger to 15 ft /Wash

L O G  O F  B O R I N G  N O.  S3

PLATE 7
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Very stiff tan, dark gray and
reddish tan silty clay w/some
clay pockets and shale
fragments and crushed stone
and trace glass fragments (fill)
Stiff olive green, reddish tan,
gray and tan clay w/some
shale fragments (fill)
Stiff tan, reddish tan and light
bluish gray clay w/calcareous
nodules and ferrous stains and
nodules
- with shale and quartz
fragments below 6 ft
Stiff tan, gray and reddish
brown fine to medium sandy
clay w/shale fragments and
fine quartz gravel

- water at 13 ft
- moist, with more sand and
more shale fragments below
13 ft

Very stiff tan and gray silty
clay w/shale fragments

Low hardness tan and dark
gray highly weathered shale
w/calcareous silty clay seams
and close sandstone partings
and quartz veins

Moderately hard tan and dark
gray weathered shale
w/calcareous silty clay seams
and sandstone partings and
quartz inclusions
- with massive, very close
quartz veins at 27 - 36 ft 0
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25/0"

SURF. EL:  295±

PLATE 8

TYPE:   Auger to 15 ft /Wash

CA0601: I-30 over Hwy 67
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DATE:  8/31/2015IN BORING:  13 ft
DEPTH TO WATER

DATE:  10-8-15
COMPLETION DEPTH:  60.0 ft

Approx Sta 397+30, 70 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers
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Moderately hard to hard tan,
light gray and dark gray shale,
slightly weathered w/close
siltstone partings and
numerous pyrite inclusions, dip
= ±15°
- with medium close quartz
veins below 40 ft

Moderately hard to hard light
gray and dark gray shale
w/close siltstone seams and
occasional quartz inclusions

- with close interbedded
siltstone seams and layers and
occasional calcareous
inclusions and pyrite
inclusions, apparent dip = ±15°

qu = 2260 psi, TUW = 177 pcf

qu = 2880 psi, TUW = 164 pcf

qu = 1970 psi, TUW = 168 pcf
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25/0"

25/0"

25/0"

(continued)

PLATE 9

TYPE:   Auger to 15 ft /Wash

CA0601: I-30 over Hwy 67
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DATE:  8/31/2015IN BORING:  13 ft
DEPTH TO WATER

DATE:  10-8-15
COMPLETION DEPTH:  60.0 ft

Approx Sta 397+30, 70 ft LtLOCATION:

Saline County, Arkansas
Consulting Engineers
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50/10"

Dense brown and tan fine sand
w/fine to coarse gravel and
crushed stone (fill)

Firm reddish tan and tan fine sandy
clay w/numerous shale fragments,
some fine sand pockets and
occasional clay seams (fill)
Firm to stiff reddish tan, tan and
olive gray clay w/trace organics
and some ferrous stains and
nodules
Stiff tan, reddish tan and gray fine
sandy clay w/fine sand partings
w/occasional sandstone fragments
Stiff reddish tan, tan and olive gray
clay w/occasional fine sand
partings and calcareous inclusions

Very stiff tan and reddish tan silty
clay, slightly sandy w/shale
fragments and sandstone and
quartz fragments

- stiff below 18 ft

Low hardness to moderately hard
tan, reddish tan and gray
weathered shale w/sandstone
partings

8888

SURF. EL:  302±

15-019

LOCATION:    Approx Sta 396+22, 142 ft Lt (Ramp 5)
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CA0601: I-30 Widening - Wall DD
Saline County, Arkansas
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DATE:  8/14/2015IN BORING:  Dry
DEPTH TO WATER

DATE:  8-14-15
COMPLETION DEPTH:  25.0 ft
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50/3"

Dense to very dense tan and
reddish tan fine sand w/fine to
coarse gravel and some crushed
stone (fill)
Stiff gray, reddish tan and tan silty
clay w/numerous shale fragments
and sandstone fragments (fill)
Firm to stiff tan and olive gray clay,
slightly blocky w/occasional silt
partings and calcareous inclusions
and trace fine gravel
Stiff tan fine sandy clay
w/occasional fine sand partings

Firm to stiff tan and olive gray clay,
slightly blocky w/occasional fine
sand partings and calcareous
inclusions

Stiff reddish tan and gray silty clay,
slightly sandy w/some fine gravel,
quartz fragments, ferrous stains
and nodules and occasional fine
sand pockets

Moderately hard brown, gray and
tan weathered shale w/close
sandstone seams and silty clay
seams

Moderately hard gray, reddish tan
and dark gray weathered shale

9191

SURF. EL:  306±

15-019

LOCATION:    Approx Sta 394+50, 120 ft Lt (Ramp 5)
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DATE:  8/13/2015IN BORING:  Dry
DEPTH TO WATER

DATE:  8-13-15
COMPLETION DEPTH:  25.0 ft
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50/0"

Very stiff gray, tan and reddish tan
silty clay w/highly weathered shale
seams and occasional quartz
fragments (completely weathered
shale)

Moderately hard to hard tan and
gray weathered shale

- auger refusal at 3.5 ft

SURF. EL:  292±

15-019

LOCATION:    Approx Sta 399+20, 142 ft Lt
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DATE:  8/13/2015IN BORING:  Dry
DEPTH TO WATER

DATE:  8-13-15
COMPLETION DEPTH:  3.5 ft
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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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Job No. 15-019
ROCK CORE PHOTOGRAPH

SOUTH STREET OVER I-30
AHTD JOB NO. CA0601– SALINE COUNTY, ARKANSAS

BORING S7, 14-15 FT

South Street over I-30
AHTD Job CA0601

15-019
Boring S7 @ 14’ – 19’

JMcKiever
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Plate 1



Job No. 15-019
ROCK CORE PHOTOGRAPH

SOUTH STREET OVER I-30
AHTD JOB NO. CA0601– SALINE COUNTY, ARKANSAS

BORING S8, 20-25 FT

South Street over I-30
AHTD Job CA0601

15-019
Boring S8 @ 20’ – 25’

JMcKiever
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Plate 2



Job No. 15-019
ROCK CORE PHOTOGRAPH

SOUTH STREET OVER I-30
AHTD JOB NO. CA0601– SALINE COUNTY, ARKANSAS

BORING S9, 43-48 FT

South Street over I-30
AHTD Job CA0601

15-019
Boring S9 @ 43’ – 48’
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Job No. 15-019
ROCK CORE PHOTOGRAPH

I-30 OVER SALINE RIVER
AHTD JOB NO. CA0601– SALINE COUNTY, ARKANSAS

BORING S22, 55-60 FT

I-30 over Saline River– AHTD Job CA0601
15-019

Boring S22 @ 55’ – 60’
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Job No. 15-019
ROCK CORE PHOTOGRAPH

I-30 OVER SALINE RIVER
AHTD JOB NO. CA0601– SALINE COUNTY, ARKANSAS

BORING S23, 55-60 FT

I-30 over Saline River– AHTD Job CA0601
15-019

Boring S23 @ 55’ – 60’
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Job No. 15-019
ROCK CORE PHOTOGRAPH

I-30 OVER SALINE RIVER
AHTD JOB NO. CA0601– SALINE COUNTY, ARKANSAS

BORING S26A, 25-35 FT

I-30 over Saline River– AHTD Job CA0601
15-019

Boring S26A @ 25’ – 35’

JMcKiever
Typewritten Text
Plate 6



Job No. 15-019
ROCK CORE PHOTOGRAPH

I-30 OVER SALINE RIVER
AHTD JOB NO. CA0601– SALINE COUNTY, ARKANSAS

BORING S28, 20-30 FT

I-30 over Saline River– AHTD Job CA0601
15-019

Boring S28 @ 20’ – 30’
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Job No. 15-019
ROCK CORE PHOTOGRAPH

I-30 OVER SALINE RIVER
AHTD JOB NO. CA0601– SALINE COUNTY, ARKANSAS

BORING S31, 50-55 FT

I-30 over Saline River– AHTD Job CA0601
15-019

Boring S31 @ 50’ – 55’
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Job No. 15-019
ROCK CORE PHOTOGRAPH

I-30 OVER SALINE RIVER
AHTD JOB NO. CA0601– SALINE COUNTY, ARKANSAS

BORING S32, 65-75 FT

I-30 over Saline River– AHTD Job CA0601
15-019

Boring S32 @ 65’ – 75’
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Job No. 15-019
ROCK CORE PHOTOGRAPH
I-30 OVER SALINE RIVER RELIEF

AHTD JOB NO. CA0601– SALINE COUNTY, ARKANSAS
BORING S13, 23-28 FT, 74-79 FT

I-30 over Saline River Relief
AHTD Job CA0601

15-019
Boring S13 @ 23’ – 28’ , 74’ – 79’
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Job No. 15-019
ROCK CORE PHOTOGRAPH
I-30 OVER SALINE RIVER RELIEF

AHTD JOB NO. CA0601– SALINE COUNTY, ARKANSAS
BORING S16, 59-64 FT

I-30 over Saline River Relief
AHTD Job CA0601

15-019
Boring S16 @ 59’ – 64’
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Job No. 15-019
ROCK CORE PHOTOGRAPH

I-30 OVER Highway 67
AHTD JOB NO. CA0601– SALINE COUNTY, ARKANSAS

BORING S2, 35-40 FT

I-30 over Highway 67
AHTD Job CA0601

15-019
Boring S2 @ 35’ – 40’
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Job No. 15-019
ROCK CORE PHOTOGRAPH

I-30 OVER Highway 67
AHTD JOB NO. CA0601– SALINE COUNTY, ARKANSAS

BORING S4, 55-60 FT

I-30 over Highway 67
AHTD Job CA0601

15-019
Boring S4 @ 55’ – 60’

JMcKiever
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Plate 13
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25.4 19.1 9.5 4.75 2.0 0.425 0.075
SAMPLE WATER
DEPTH CONTENT LIQUID PLASTIC PLASTICITY

(ft) (%) LIMIT LIMIT INDEX 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200
S5 2.5-3.5 13 27 15 12 100 89 85 79 69 56 34 SC A-2-4

S5 9-10 26 49 20 29 --- --- --- --- --- --- 77 CL A-7-6

S5 19-20 10 34 21 13 --- --- --- --- --- --- 27 SC A-2-4

S6 2.5-3.5 4 --- --- --- --- --- --- 14 SM A-2-4

S6 9-10 31 33 23 10 --- --- --- --- --- --- 37 GC A-4

S7 2.5-3.5 11 30 16 14 --- --- --- --- --- --- 26 SC A-2-6

S8 2.5-3.5 8 25 15 10 --- --- --- --- --- --- 17 SC A-2-6

S8 6.5-7.5 13 29 17 12 100 100 78 61 44 28 19 SC A-2-6

S8 9-10 35 38 22 16 --- --- --- --- --- --- --- CL A-6

S9 4.5-5.5 18 41 13 28 --- --- --- --- --- --- 50 CL A-7-6

S9 9-10 11 23 17 6 100 100 98 86 76 56 33 SC A-2-4

S9 14-15 14 27 16 11 --- --- --- --- --- --- 49 SC A-6

S9 18.5-19.5 13 43 25 18 --- --- --- --- --- --- 26 SC A-2-6

S9 34-35 31 26 18 8 --- --- --- --- --- --- ---

- Non Plastic -

SIEVE ANALYSIS

SHALE

PERCENT PASSING

SUMMARY OF CLASSIFICATION TEST RESULTS
PROJECT: CA0601 - South Street over I-30

LOCATION: Saline County, AR
JOB NUMBER: 15-019

BORING 
NO.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS

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



50.8 25.4 19.1 9.5 4.75 2.0 0.425 0.075
SAMPLE WATER
DEPTH CONTENT LIQUID PLASTIC PLASTICITY

(ft) (%) LIMIT LIMIT INDEX 2 in. 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200
S19 4.5-5.5 10 23 16 7 100 100 94 89 76 68 58 42 SC-SM A-4

S19 19-20 14 22 17 5 --- --- --- --- --- --- --- 63 CL-ML A-4

S19 24-25 21 23 18 5 --- --- --- --- --- --- --- 61 CL-ML A-4

S19 29-30 23 --- --- --- 100 100 86 44 20 8 4 3 GW A-1-a

S19 39-40 21 --- --- --- 100 70 68 51 20 11 6 4 GW A-1-a

S20 4.5-5.5 13 --- --- --- --- --- --- --- 56 ML A-4

S20 19-20 12 --- --- --- 100 100 92 70 50 33 16 9 GP-GM A-1-a

S21 6.5-7.5 12 --- --- --- 100 90 72 52 38 36 14 7 GP A-1-a

S22 4.5-5.5 10 --- --- --- 100 100 77 41 26 18 10 6 GP-GM A-1-a

S23 13.5-14 11 26 19 7 --- --- --- --- --- --- --- ---

S24 0.5-1.5 6 --- --- --- 100 82 77 36 21 12 4 2 GW A-1-a

S26 4.5-5.5 10 --- --- --- 100 100 87 70 46 29 10 4 GW A-1-a

S27 6.5-7.5 13 --- --- --- 100 91 88 76 59 43 22 7 GW-GM A-1-a

PERCENT PASSING

SUMMARY OF CLASSIFICATION TEST RESULTS
PROJECT: CA0601 - I-30 over Saline River

LOCATION: Saline County, AR
JOB NUMBER: 15-019

BORING 
NO.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS SIEVE ANALYSIS 

- Non Plastic -

SHALE

GRUBBS, HOSKYN, BARTON & WYATT, INC.
Consulting Engineers Plate 2



50.8 25.4 19.1 9.5 4.75 2.0 0.425 0.075
SAMPLE WATER
DEPTH CONTENT LIQUID PLASTIC PLASTICITY

(ft) (%) LIMIT LIMIT INDEX 2 in. 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200
PERCENT PASSING

SUMMARY OF CLASSIFICATION TEST RESULTS
PROJECT: CA0601 - I-30 over Saline River

LOCATION: Saline County, AR
JOB NUMBER: 15-019

BORING 
NO.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS SIEVE ANALYSIS 

S28 4.5-5.5 3 --- --- --- 100 64 45 22 15 11 8 5 GP A-1-a

S29 6.5-7.5 16 --- --- --- --- --- --- --- 12 GM A-2-4

S29 14-14.6 15 37 21 16 --- --- --- --- --- --- --- ---

S30 4.5-5.5 24 100 100 100 100 100 98 79 34 SM A-2-4

S31 2.5-3.5 17 25 20 5 --- --- --- --- --- --- --- 79 CL-ML A-4

S31 6.5-7.5 23 32 21 11 --- --- --- --- --- --- --- 96 CL A-6

S31 9-10 21 29 20 9 --- --- --- --- --- --- --- 88 CL A-4

S31 14-15 40 --- --- --- 100 100 100 100 100 98 89 44 SC A-6

S32 6.5-7.5 12 28 18 10 --- --- --- --- --- --- --- 74 CL A-4

S32 14-15 13 --- --- --- 100 100 91 65 50 31 14 8 SM A-1-a

S33 6.5-7.5 16 31 17 14 100 100 100 100 99 98 94 79 CL A-6

S33 14-15 15 24 16 8 100 100 100 100 100 99 95 73 CL A-4

S33 24-25 22 25 19 6 --- --- --- --- --- --- --- 83 CL-ML A-4

S33 34-35 10 21 16 5 100 100 93 67 53 39 24 12 SC-SM A-1-a

SHALE

- Non Plastic -

- Non Plastic -

GRUBBS, HOSKYN, BARTON & WYATT, INC.
Consulting Engineers Plate 3



50.8 25.4 19.1 9.5 4.75 2.0 0.425 0.075
SAMPLE WATER
DEPTH CONTENT LIQUID PLASTIC PLASTICITY

(ft) (%) LIMIT LIMIT INDEX 2 in. 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200
S10 6.5-7.5 12 23 16 7 --- --- --- --- --- --- --- 68 CL-ML A-4

S10 19-20 16 21 17 4 --- --- --- --- --- --- --- 54 CL-ML A-4

S10 29-30 5 100 100 92 72 56 42 21 13 SM A-1-a

S10 34-35 15 --- --- --- 100 88 84 64 55 43 27 20 GC A-2-4

S11 6.5-7.5 21 23 17 6 --- --- --- --- --- --- --- 47 SC A-6

S11 19-19.5 11 26 16 10 --- --- --- --- --- --- --- ---

S12 6.5-7.5 19 20 18 2 --- --- --- --- --- --- --- 40 SM A-2-4

S12 14-15 12 21 18 3 100 85 67 61 53 44 30 19 GM A-1-b

S12 23.5-24 16 26 19 7 --- --- --- --- --- --- --- ---

S13 2.5-3.5 21 43 21 22 --- --- --- --- --- --- --- 52 CL A-6

S13 14-15 15 22 18 4 --- --- --- --- --- --- --- 12 GC-GM A-2-4

S14 4.5-5.5 28 35 22 13 --- --- --- --- --- --- --- 89 CL A-6

S14 14-15 18 --- --- --- 100 100 95 85 78 71 45 15 GC A-2-4

S14 18-18.8 14 36 23 13 --- --- --- --- --- --- --- --- CL A-6

S14 29-30 38 71 33 38 --- --- --- --- --- --- --- 85 CH A-7-6

S14 51-51.5 24 57 30 27 --- --- --- --- --- --- --- 28 GC A-2-7

SIEVE ANALYSIS 

SHALE

SHALE

PERCENT PASSING

SUMMARY OF CLASSIFICATION TEST RESULTS
PROJECT: CA0601 - I-30 over Saline River Relief

LOCATION: Saline County, AR
JOB NUMBER: 15-019

BORING 
NO.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS

- Non Plastic -

GRUBBS, HOSKYN, BARTON & WYATT, INC.
Consulting Engineers Plate 4



50.8 25.4 19.1 9.5 4.75 2.0 0.425 0.075
SAMPLE WATER
DEPTH CONTENT LIQUID PLASTIC PLASTICITY

(ft) (%) LIMIT LIMIT INDEX 2 in. 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200

SIEVE ANALYSIS 
PERCENT PASSING

SUMMARY OF CLASSIFICATION TEST RESULTS
PROJECT: CA0601 - I-30 over Saline River Relief

LOCATION: Saline County, AR
JOB NUMBER: 15-019

BORING 
NO.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS

S15 2.5-3.5 21 42 21 21 --- --- --- --- --- --- --- 91 CL A-7-6

S15 6.5-7.5 25 35 20 15 --- --- --- --- --- --- --- 72 CL A-6

S15 14-15 26 24 16 8 --- --- --- --- --- --- --- 76 CL A-6

S15 19-20 --- 27 20 7 --- --- --- --- --- --- --- ---

S16 2.5-3.5 25 34 19 15 --- --- --- --- --- --- --- 88 CL A-6

S16 9-10 22 33 18 15 --- --- --- --- --- --- --- 61 CL A-6

S16 14-15 27 32 19 13 --- --- --- --- --- --- --- 84 CL A-6

S16 24-24.5 11 30 21 9 --- --- --- --- --- --- --- ---

 

S17 6.5-7.5 21 41 21 20 --- --- --- --- --- --- --- 28 SC A-2-7

S17 9-10 25 32 20 12 --- --- --- --- --- --- --- 86 CL A-6

S17 14-15 16 --- --- --- --- --- --- --- --- --- --- 15 GC A-2-4

S18 6.5-7.5 13 23 17 6 --- --- --- --- --- --- --- 52 CL-ML A-4

S18 9-10 18 40 19 21 --- --- --- --- --- --- --- 66 CL A-6

S18 14-15 14 28 18 10 --- --- --- --- --- --- --- 62 CL A-6

S18 24-25 21 42 19 23 --- --- --- --- --- --- --- 76 CL A-7-6

S18 34-35 13 --- --- --- 100 92 82 70 57 44 21 12 GM A-1-a

S18 39-40 --- 31 20 11 --- --- --- --- --- --- --- --- SHALE

SHALE

SHALE

GRUBBS, HOSKYN, BARTON & WYATT, INC.
Consulting Engineers Plate 5



0.075
SAMPLE WATER
DEPTH CONTENT LIQUID PLASTIC PLASTICITY

(ft) (%) LIMIT LIMIT INDEX

S1 6.5-7.5 28 48 19 29 69 CL A-7-6

S1 9-10 12 41 23 18 28 GC A-2-6

S2 4.5-5.5 20 42 21 21 49 SC A-6

S2 9-10 14 40 21 19 30 GC A-2-6

S3 6.5-7.5 26 35 19 16 80 CL A-6

S3 19-20 18 31 18 13 37 GC A-6

S3 24-25 29 44 21 23 90 CL A-7-6

S4 2.5-3.5 26 68 22 46 55 CH A-7-6

S4 9-10 15 42 21 21 26 GC A-2-7

S4 19-20 21 40 21 19 47 SC A-6

W21 2.5-3.5 18 34 16 18 40 GC A-6

W21 6.5-7.5 23 40 23 17 54 CL A-6

W21 9-10 40 88 26 62 98 CH A-7-6

W22 4.5-5.5 38 91 23 68 91 CH A-7-6

W27 2.5-3.5 6 32 16 16 ---

PERCENT 
PASSING No. 

200

SHALE

SUMMARY OF CLASSIFICATION TEST RESULTS
PROJECT: CA0601 - I-30 over Highway 67

LOCATION: Saline County, AR
JOB NUMBER: 15-019

BORING 
NO.

UNIFIED 
CLASS. AASHTO CLASS.

ATTERBERG LIMITS

GRUBBS, HOSKYN, BARTON & WYATT, INC.
Consulting Engineers Plate 6
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SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-5, 2.5-3.5 ft; LL = 27; PL = 15; PI = 12
Description: Reddish tan, tan and gray silty clay with some fine sand pockets, shale fragments, crushed stone and 
occasional clay seams USCS = SC AASHTO = A-2-4
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Grain Size in Millimeters
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SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-8, 6.5-7.5 ft; LL = 29; PL = 17; PI = 12
Description: Reddish tan and tan clayey fine to coarse sand with fine gravel
USCS = SC AASHTO = A-2-6
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Grain Size in Millimeters
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SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-9, 9-10 ft; LL = 23; PL = 17; PI = 6
Description: Reddish brown clayey fine to medium sand w/ some clay pockets and fine to coarse gravel
USCS = SC AASHTO = A-2-4
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Grain Size in Millimeters
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SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-19; 4.5-5.5 ft; LL = 23; PL = 16; PI = 7;
Description: Tan and brown clayey fine sand w/ some fine sandy clay pockets and quartz fragments and fine to coarse gravel
USCS = SC-SM AASHTO = A-4
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Grain Size in Millimeters

GRAIN       SIZE      CURVE
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SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

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

GRAVEL SAND
SILT                        CLAYCOARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: Boring S19, 2 -10 ft Description: Tan and brown clayey fine sand w/ some   
Properties: Gs = 2.685; LL = 23, PL = 17, PI = 6; fine sandy clay pockets and quartz fragments and fine

to coarse gravel
USCS = CL-ML; AASHTO = A-4
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SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-19; 29-30 ft;  
Description: Tan and grown fine gravel w/ a little coarse gravel, slightly sandy
USCS = GW AASHTO = A-1-a
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SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-19; 39-40 ft;  
Description: Brown and tan fine to coarse gravel, slightly sandy
USCS = GW AASHTO = A-1-a
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Grain Size in Millimeters
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SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

GRAVEL SAND
SILT                        CLAYCOARSE                  FINE COARSE          MEDIUM                      FINE
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GRAVEL SAND
SILT                        CLAYCOARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: Boring S20, 0.5 -2.5 ft Description: Reddish tan fine sandy silt, slightly clayey   
Properties: Gs = 2.678; LL = 23, PL = 18, PI = 5;

USCS = CL-ML; AASHTO = A-4
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SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-20; 19-20 ft;  
Description: Brown and tan sandy fine gravel with a little coarse gravel, slightly silty
USCS = GP-GM AASHTO = A-1-a
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SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-21; 6.5-7.5 ft;  
Description: Brown and tan sandy fine to coarse gravel, slightly silty
USCS = GP AASHTO = A-1-a
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SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-22; 4.5-5.5 ft;
Description: Tan and brown sandy fine to coarse gravel, slightly silty
USCS = GP-GM AASHTO = A-1-a
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SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-24; 0.5-1.5 ft;  
Description: Brown and tan sandy fine to coarse gravel
USCS = GW AASHTO = A-1-a
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15-019

Sample: S-26; 4.5-5.5 ft;
Description: Tan and brown sandy fine to coarse gravel
USCS = GW AASHTO = A-1-a
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-27; 6.5-7.5 ft;  
Description: Brown and tan sandy fine to coarse gravel, slightly silty
USCS = GW-GM AASHTO = A-1-a
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-28; 4.5-5.5 ft;  
Description: Brown and tan sandy fine to coarse gravel
USCS = GP-GM AASHTO = A-1-a
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-30; 4.5-5.5 ft; Non Plastic;
Description: Gray and brown silty fine sand with a little medium sand
USCS = SM AASHTO = A-2-4
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-31; 14-15 ft;
Description: Gray and brown silty fine sand w/ occasional fine sandy clay pockets and fine sand seams
USCS = SC AASHTO = A-6
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-32; 14-15 ft;
Description: Brown fine to coarse sand w/ fine gravel and a little coarse gravel, slightly silty
USCS = SW AASHTO = A-1-a
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SILT                        CLAYCOARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: Boring S33, 2 -10 ft Description: tan and brown fine sandy clay with some   
Properties: Gs = 2.692; LL = 28, PL = 17, PI = 11; fine to coarse gravel and some shale and quartz 

fragments           
USCS = GC; AASHTO = A-2-6

Pe
rc

en
t R

et
ai

ne
d 

by
 W

ei
gh

t

D50 = 1.8mm

D10 = 0.0035mm
D30 = 0.29mm

JMcKiever
Typewritten Text
Plate 25



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    11/2      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

15-019

Sample: S-33; 6.5-7.5 ft; LL = 31; PL = 17; PI = 14;
Description: Tan, gray, reddish tan and brown fine sandy clay w/ some quartz fragments and fine sand pockets
USCS = CL AASHTO = A-6
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-33; 14-15 ft; LL = 24; PL = 16; PI = 8;
Description: Tan and brownish gray fine sandy clay, silty w/ occasional clay pockets
USCS = CL AASHTO = A-6
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-33; 34-35 ft; LL = 21; PL = 16; PI = 5;
Description: Tan and brown fine to coarse sand, slightly silty w/ some fine to coarse gravel
USCS = SC-SM AASHTO = A-1-a
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SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-10, 29-30 ft; Non Plastic;
Description: Reddish brown silty fine to medium sand w/ some fine to coarse gravel
USCS = SM AASHTO = A-1-a
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SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-10, 34-35 ft; 
Description: Reddish brown sandy fine to coarse gravel, slightly clayey
USCS = GC AASHTO = A-2-4

Pe
rc

en
t R

et
ai

ne
d 

by
 W

ei
gh

t

D30 = 0.58mm

D50 = 3.5mm

JMcKiever
Typewritten Text
Plate 30



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    11/2      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

15-019

Sample: S-12, 14-15 ft; LL = 21; PL = 18; PI = 3
Description: Gray and tan silty fine to coarse sand, slightly clayey with some fine to coarse gravel
USCS = GM AASHTO = A-1-b
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-14; 14-15 ft;
Description: Dark gray fine to medium sand, slightly clayey w/ some fine to coarse gravel
USCS = GC AASHTO = A-2-4
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

15-019

Sample: S-18; 34-35 ft;
Description: Brown sandy fine to coarse gravel, slightly silty
USCS = GM AASHTO = A-1-a
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Method Anisotropy

S23 Axial  I * 55.1 1.868 2.253 450 2.31 147.80 1.08 158.98 3500 Shale
S23 Axial  I 55.5 1.837 2.236 200 2.29 67.31 1.07 72.00 1600 Shale
S23 Axial  I 55.8 1.867 1.824 400 2.08 162.37 1.03 166.52 3800 Shale
S23 Axial  I 58.1 1.861 1.692 520 2.00 228.28 1.01 230.03 5400 Shale
S23 Axial  I 56.7 1.858 2.430 400 2.40 122.46 1.09 133.83 2900 Shale
S23 Axial  I 57.2 1.883 2.031 740 2.21 267.47 1.05 281.57 6400 Shale
S23 Axial  I 57.4 1.882 1.497 350 1.89 171.72 0.98 168.77 4100 Shale
S23 Axial  I 57.7 1.864 1.912 260 2.13 100.84 1.04 104.49 2400 Shale

S28 Axial  I 20.1 1.866 1.612 650 1.96 298.70 1.00 297.92 7100 Siltstone
S28 Axial  I 20.8 1.864 2.053 430 2.21 155.32 1.05 163.54 3700 Siltstone
S28 Axial  I 21 1.851 1.143 420 1.64 274.41 0.92 252.85 6500 Siltstone
S28 Axial  I 22.1 1.871 2.363 200 2.37 62.53 1.09 68.01 1500 Siltstone
S28 Axial  I 24.1 1.844 1.537 180 1.90 87.79 0.98 86.39 2100 Siltstone
S28 Axial  I 27.3 1.876 2.129 390 2.26 134.98 1.06 143.49 3200 Shale
S28 Axial  I 27 1.871 1.745 230 2.04 97.38 1.02 98.93 2300 Shale

S22 Axial  I 56.9 1.904 1.835 400 2.11 158.26 1.03 163.25 3700 Shale
S22 Axial  I 56.7 1.829 1.716 390 2.00 171.77 1.01 172.96 4100 Shale
S22 Axial  I 57.5 1.860 1.413 740 1.83 389.21 0.97 376.57 9300 Shale
S22 Axial  I 58.2 1.906 1.987 380 2.20 138.70 1.05 145.69 3300 Shale
S22 Axial  I 58.5 1.862 2.607 450 2.49 128.14 1.11 142.34 3000 Shale
S22 Axial  I 58.7 1.843 2.225 750 2.28 252.82 1.07 270.36 6000 Shale
S22 Axial  I 58.9 1.855 1.584 310 1.93 145.84 0.99 144.69 3500 Shale

S31 Axial  I 50.7 1.905 1.317 750 1.79 413.22 0.96 395.65 9900 Shale

Boring 
No.

Test Type

Rock Type

Estimated 
Uniaxial 

Compressive 
Strength, c, 

psi

 Size 
Corrected  
Point Load 
Strength 

Index, 
Is(50), psi

Correction 
Factor for 

Is, F

 Uncorrected 
Point Load 
Strength 

Index, Is, psi

SUMMARY of POINT LOAD STRENGTH INDEX TEST RESULTS
PROJECT: CA0601: I-30 over Saline River

LOCATION: Saline County, Arkansas
JOB No.: 15-019

Equivalent 
Diameter, 

De, in.

Gauge 
Reading, 

p, psi

Sample 
Length, 

L, in

Sample 
Diameter, 

D, in

Sample 
Depth, 

d, ft

7100

9300

3770

4700

Maxiumum σc, 
psi

Average σc, psiMinimum σc, psi

1600

1500

3000

6400 3760
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Method Anisotropy

Boring 
No.

Test Type

Rock Type

Estimated 
Uniaxial 

Compressive 
Strength, c, 

psi

 Size 
Corrected  
Point Load 
Strength 

Index, 
Is(50), psi

Correction 
Factor for 

Is, F

 Uncorrected 
Point Load 
Strength 

Index, Is, psi

SUMMARY of POINT LOAD STRENGTH INDEX TEST RESULTS
PROJECT: CA0601: I-30 over Saline River

LOCATION: Saline County, Arkansas
JOB No.: 15-019

Equivalent 
Diameter, 

De, in.

Gauge 
Reading, 

p, psi

Sample 
Length, 

L, in

Sample 
Diameter, 

D, in

Sample 
Depth, 

d, ft

Maxiumum σc, 
psi

Average σc, psiMinimum σc, psi

S26A Axial  I 26.2 1.858 1.338 150 1.78 83.40 0.96 79.69 2000 Shale
S26A Axial  I 26.6 1.882 1.662 170 2.00 75.13 1.01 75.59 1800 Shale
S26A Axial  I 26.8 1.853 1.959 290 2.15 110.43 1.04 114.90 2600 Shale
S26A Axial  I 27.2 1.888 1.548 300 1.93 141.89 0.99 140.60 3400 Shale
S26A Axial  I 28 1.883 1.493 270 1.89 132.76 0.98 130.41 3100 Shale
S26A Axial  I 29.8 1.851 1.459 500 1.85 255.92 0.97 249.13 6100 Shale
S26A Axial  I 30 1.905 1.256 240 1.75 138.65 0.95 131.35 3300 Shale
S26A Axial  I 31.5 1.859 1.676 630 1.99 279.51 1.01 280.98 6700 Shale
S26A Axial  I 32.1 1.845 1.957 600 2.14 229.70 1.04 238.71 5500 Shale
S26A Axial  I 32.6 1.857 1.073 450 1.59 312.18 0.91 283.80 7400 Shale
S26A Axial  I 33.2 1.861 1.635 370 1.97 168.09 1.00 168.08 4000 Shale

Note 1)  I : Perpendicular to plane of weakness; 

7400

Note 2) Tests performed as per ASTM D5731

41731800
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Consulting Engineers Plate 35
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
 
 

Summary of Stability Analysis Results 
2H:1V End Slope with MSE Wall @ North Bridge Abutment 

South Street over I-30 
AHTD Job No. CA 0601 – HWY 70 – Sevier St. (Widening)(S) 
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Long Term 1.9 

Seismic (kh = 0.5AS = 0.07) 1.8 
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Results of Stability Analyses – End of Construction Condition 
2H:1V End Slope with MSE Wall @ North Abutment 

Cross Section @ Center Line Bridge 
South Street over I-30 
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Results of Stability Analyses – Long Term Condition 
2H:1V End Slope with MSE Wall @ North Abutment 

Cross Section @ Center Line Bridge 
South Street over I-30 
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Results of Stability Analyses – Seismic Condition (kh = 0.5AS = 0.07) 
2H:1V End Slope with MSE Wall @ North Abutment 

Cross Section @ Center Line Bridge 
South Street over I-30 
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Summary of Stability Analysis Results 
3H:1V Side Slopes @ North Bridge Abutment 

South Street over I-30 
AHTD Job No. CA 0601 – HWY 70 – Sevier St. (Widening)(S) 

 
 
 
 
 

Embankment Side Design Loading Condition Calculated Minimum Factor of 
Safety 

Left and Right 

End of Construction 5.3 

Long Term 2.5 

Seismic (kh = 0.5AS = 0.07) 2.2 
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Results of Stability Analyses – End of Construction Condition 
3H:1V Side Slopes @ North Abutment 

South Street over I-30 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Long Term Condition 
3H:1V Side Slopes @ North Abutment 

South Street over I-30 
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Results of Stability Analyses – Seismic Condition (kh = 0.5AS = 0.07) 
3H:1V Side Slopes @ North Abutment 

South Street over I-30 
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Summary of Stability Analysis Results 
2H:1V End Slope with MSE Wall @ South Bridge Abutment 

South Street over I-30 
AHTD Job No. CA 0601 – HWY 70 – Sevier St. (Widening)(S) 
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Safety 

Bent 5 (South Abutment) 
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Long Term 1.6 
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Results of Stability Analyses – End of Construction Condition 
2H:1V End Slope with MSE Wall @ South Abutment 

Cross Section @ Center Line Bridge 
South Street over I-30 
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Results of Stability Analyses – Long Term Condition 
2H:1V End Slope with MSE Wall @ South Abutment 

Cross Section @ Center Line Bridge 
South Street over I-30 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Seismic Condition (kh = 0.5AS = 0.07) 
2H:1V End Slope with MSE Wall @ South Abutment 

Cross Section @ Center Line Bridge 
South Street over I-30 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Summary of Stability Analysis Results 
3H:1V Side Slopes @ South Bridge Abutment 

South Street over I-30 
AHTD Job No. CA 0601 – HWY 70 – Sevier St. (Widening)(S) 

 
 
 
 
 

Embankment Side Design Loading Condition Calculated Minimum Factor of 
Safety 

Left and Right 

End of Construction 4.8 

Long Term 2.3 

Seismic (kh = 0.5AS = 0.07) 2.0 
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Results of Stability Analyses – End of Construction Condition 
3H:1V Side Slopes @ South Abutment 

South Street over I-30 
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Results of Stability Analyses – Long Term Condition 
3H:1V Side Slopes @ South Abutment 

South Street over I-30 
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Results of Stability Analyses – Seismic Condition (kh = 0.5AS = 0.07) 
3H:1V Side Slopes @ South Abutment 

South Street over I-30 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Summary of Stability Analysis Results 
2H:1V End Slope @ West Bridge Abutment 

I-30 over Saline River 
AHTD Job No. CA 0601 – HWY 70 – Sevier St. (Widening)(S) 

 
 
 
 
 

Bridge End Design Loading Condition Calculated Minimum Factor of 
Safety 

Bent 1 (West Abutment) 

End of Construction 3.5 

Long Term 1.6 

Seismic (kh = 0.5AS = 0.07) 1.5 

Rapid Drawdown 
(Design high water to embankment toe) 

1.6 
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Results of Stability Analyses – End of Construction Condition 
2H:1V End Slope @ West Abutment 

Cross Section @ Center Line Median I-30 
Groundwater @ El 260 
I-30 over Saline River 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Long Term Condition 
2H:1V End Slope @ West Abutment 

Cross Section @ Center Line Median I-30 
Groundwater @ El 260 
I-30 over Saline River 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Seismic Condition (kh = 0.5AS = 0.07) 
2H:1V End Slope @ West Abutment 

Cross Section @ Center Line Median I-30 
Groundwater @ El 260 
I-30 over Saline River 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Rapid Drawdown Condition 
2H:1V End Slope @ West Abutment 

Cross Section @ Center Line Median I-30 
Groundwater from El 285.23 to El 260 

I-30 over Saline River 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Summary of Stability Analysis Results 
3H:1V Side Slopes @ West Bridge Abutment 

I-30 over Saline River 
AHTD Job No. CA 0601 – HWY 70 – Sevier St. (Widening)(S) 

 
 
 
 
 

Embankment Side Design Loading Condition Calculated Minimum Factor of 
Safety 
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End of Construction 4.3 

Long Term 2.1 

Seismic (kh = 0.5AS = 0.07) 1.8 
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(Design high water to embankment toe) 
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Results of Stability Analyses – End of Construction Condition 
3H:1V Side Slopes @ West Abutment 

Groundwater @ El 260 
I-30 over Saline River 
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Results of Stability Analyses – Long Term Condition 
3H:1V Side Slopes @ West Abutment 

Groundwater @ El 260 
I-30 over Saline River 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Seismic Condition (kh = 0.5AS = 0.07) 
3H:1V Side Slopes @ West Abutment 

Groundwater @ El 260 
I-30 over Saline River 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Rapid Drawdown Condition 
3H:1V Side Slopes @ West Abutment 
Groundwater from El 285.23 to El 260 

I-30 over Saline River 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Summary of Stability Analysis Results 
2H:1V End Slope @ East Bridge Abutment 

I-30 over Saline River 
AHTD Job No. CA 0601 – HWY 70 – Sevier St. (Widening)(S) 
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Safety 
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Results of Stability Analyses – End of Construction Condition 
2H:1V End Slope @ East Abutment 

Cross Section @ Center Line Median I-30 
Groundwater @ El 260 
I-30 over Saline River 
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Results of Stability Analyses – Long Term Condition 
2H:1V End Slope @ East Abutment 

Cross Section @ Center Line Median I-30 
Groundwater @ El 260 
I-30 over Saline River 
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Results of Stability Analyses – Seismic Condition (kh = 0.5AS = 0.07) 
2H:1V End Slope @ East Abutment 

Cross Section @ Center Line Median I-30 
Groundwater @ El 260 
I-30 over Saline River 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Rapid Drawdown Condition 
2H:1V End Slope @ East Abutment 

Cross Section @ Center Line Median I-30 
Groundwater from El 285.23 to El 260 

I-30 over Saline River 
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Summary of Stability Analysis Results 
3H:1V Side Slopes @ East Bridge Abutment 
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Results of Stability Analyses – End of Construction Condition 
3H:1V Side Slopes @ East Abutment 

Groundwater @ El 260 
I-30 over Saline River 
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Results of Stability Analyses – Long Term Condition 
3H:1V Side Slopes @ East Abutment 

Groundwater @ El 260 
I-30 over Saline River 
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Results of Stability Analyses – Seismic Condition (kh = 0.5AS = 0.07) 
3H:1V Side Slopes @ East Abutment 

Groundwater @ El 260 
I-30 over Saline River 
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Results of Stability Analyses – Rapid Drawdown Condition 
3H:1V Side Slopes @ East Abutment 
Groundwater from El 285.23 to El 260 

I-30 over Saline River 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
 
 

Summary of Stability Analysis Results 
2H:1V End Slope @ West Bridge Abutment 

I-30 over Saline River Relief 
AHTD Job No. CA 0601 – HWY 70 – Sevier St. (Widening)(S) 

 
 
 
 
 

Bridge End Design Loading Condition Calculated Minimum Factor of 
Safety 

Bent 1 (West Abutment) 
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Long Term 1.5 

Seismic (kh = 0.5AS = 0.07) 1.4 

Rapid Drawdown 
(Design high water, El 285.23, to El 

280) 
1.2 

Rapid Drawdown 
(Design high water, El 285.23, to El 

276) 
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Results of Stability Analyses – End of Construction Condition 
2H:1V End Slope @ West Abutment 

Cross Section @ Center Line Median I-30 
Groundwater @ El 273 

I-30 over Saline River Relief 
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Results of Stability Analyses – Long Term Condition 
2H:1V End Slope @ West Abutment 

Cross Section @ Center Line Median I-30 
Groundwater @ El 273 

I-30 over Saline River Relief 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Seismic Condition (kh = 0.5AS = 0.07) 
2H:1V End Slope @ West Abutment 

Cross Section @ Center Line Median I-30 
Groundwater @ El 273 

I-30 over Saline River Relief 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Rapid Drawdown Condition 
2H:1V End Slope @ West Abutment 

Cross Section @ Center Line Median I-30 
Groundwater from El 285.23 to El 280 

I-30 over Saline River Relief 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Rapid Drawdown Condition 
2H:1V End Slope @ West Abutment 

Cross Section @ Center Line Median I-30 
Groundwater from El 285.23 to El 276 

I-30 over Saline River Relief 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 

JMcKiever
Typewritten Text
Plate 6



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

 
Summary of Stability Analysis Results 

3H:1V Side Slopes @ West Bridge Abutment 
I-30 over Saline River Relief 

AHTD Job No. CA 0601 – HWY 70 – Sevier St. (Widening)(S) 
 
 
 
 
 

Embankment Side Design Loading Condition Calculated Minimum Factor of 
Safety 

Left and Right 

End of Construction 2.8 

Long Term 1.9 

Seismic (kh = 0.5AS = 0.07) 1.6 

Rapid Drawdown 
(Design high water to embankment toe) 

1.5 
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Results of Stability Analyses – End of Construction Condition 
3H:1V Side Slopes @ West Abutment 

Groundwater @ El 273 
I-30 over Saline River Relief 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Long Term Condition 
3H:1V Side Slopes @ West Abutment 

Groundwater @ El 273 
I-30 over Saline River Relief 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 

JMcKiever
Typewritten Text
Plate 9



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

Unclassified Fill

Existing Fill

MH WM Shale

sa GRVL

sa/si CLAY

1.6

Distance from Center Line I-30
-105 -55 -5 45 95 145 195 245 295 345

E
le

va
tio

n

220

230

240

250

260

270

280

290

300

310

320

 
 

Results of Stability Analyses – Seismic Condition (kh = 0.5AS = 0.07) 
3H:1V Side Slopes @ West Abutment 

Groundwater @ El 273 
I-30 over Saline River Relief 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Rapid Drawdown Condition 
3H:1V Side Slopes @ West Abutment 
Groundwater from El 285.23 to El 276 

I-30 over Saline River Relief 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
 
 

Summary of Stability Analysis Results 
2H:1V End Slope @ East Bridge Abutment 

I-30 over Saline River Relief 
AHTD Job No. CA 0601 – HWY 70 – Sevier St. (Widening)(S) 

 
 
 
 
 

Bridge End Design Loading Condition Calculated Minimum Factor of 
Safety 

Bent 9 (East Abutment) 

End of Construction 2.7 

Long Term 1.6 

Seismic (kh = 0.5AS = 0.07) 1.5 

Rapid Drawdown 
(Design high water to embankment toe) 

1.4 
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Results of Stability Analyses – End of Construction Condition 
2H:1V End Slope @ East Abutment 

Cross Section @ Center Line Median I-30 
Groundwater @ El 273 

I-30 over Saline River Relief 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 

JMcKiever
Typewritten Text
Plate 13



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

MH WM SHALE

Granular

sa/si CLAY

Existing Fill

Unclassified Fill

1.6 q = 375 psf

Distance from Sta 414+00
50 100 150 200 250 300 350 400 450 500

E
le

va
tio

n

220

230

240

250

260

270

280

290

300

310

320

 
 

Results of Stability Analyses – Long Term Condition 
2H:1V End Slope @ East Abutment 

Cross Section @ Center Line Median I-30 
Groundwater @ El 273 

I-30 over Saline River Relief 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 

JMcKiever
Typewritten Text
Plate 14



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

MH WM SHALE

Granular

sa/si CLAY

Existing Fill

Unclassified Fill

1.5

Distance from Sta 414+00
50 100 150 200 250 300 350 400 450 500

E
le

va
tio

n

220

230

240

250

260

270

280

290

300

310

320

 
 

Results of Stability Analyses – Seismic Condition (kh = 0.5AS = 0.07) 
2H:1V End Slope @ East Abutment 

Cross Section @ Center Line Median I-30 
Groundwater @ El 273 

I-30 over Saline River Relief 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Rapid Drawdown Condition 
2H:1V End Slope @ East Abutment 

Cross Section @ Center Line Median I-30 
Groundwater from El 285.23 to El 276 

I-30 over Saline River Relief 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
 
 

Summary of Stability Analysis Results 
3H:1V Side Slopes @ East Bridge Abutment 

I-30 over Saline River Relief 
AHTD Job No. CA 0601 – HWY 70 – Sevier St. (Widening)(S) 

 
 
 
 
 

Embankment Side Design Loading Condition Calculated Minimum Factor of 
Safety 

Left and Right 

End of Construction 3.0 

Long Term 1.7 

Seismic (kh = 0.5AS = 0.07) 1.5 

Rapid Drawdown 
(Design high water to embankment toe) 
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Results of Stability Analyses – End of Construction Condition 
3H:1V Side Slopes @ East Abutment 

Groundwater @ El 273 
I-30 over Saline River Relief 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Long Term Condition 
3H:1V Side Slopes @ East Abutment 

Groundwater @ El 273 
I-30 over Saline River Relief 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Seismic Condition (kh = 0.5AS = 0.07) 
3H:1V Side Slopes @ East Abutment 

Groundwater @ El 273 
I-30 over Saline River Relief 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Rapid Drawdown Condition 
3H:1V Side Slopes @ East Abutment 
Groundwater from El 285.23 to El 276 

I-30 over Saline River Relief 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
 
 

Summary of Stability Analysis Results 
2H:1V End Slope with MSE Wall @ West Bridge Abutment 

I-30 over Highway 67 
AHTD Job No. CA 0601 – HWY 70 – Sevier St. (Widening)(S) 

 
 
 
 
 

Bridge End Design Loading Condition Calculated Minimum Factor of 
Safety 

Bent 1 (West Abutment) 

End of Construction 1.5 

Long Term 1.6 

Seismic (kh = 0.5AS = 0.07) 1.5 
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Results of Stability Analyses – End of Construction Condition 

2H:1V End Slope with MSE Wall @ West Abutment 
Cross Section @ Center Line Bridge 

I-30 over Highway 67 
AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Long Term Condition 
2H:1V End Slope with MSE Wall @ West Abutment 

Cross Section @ Center Line Bridge 
I-30 over Highway 67 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Seismic Condition (kh = 0.5AS = 0.07) 
2H:1V End Slope with MSE Wall @ West Abutment 

Cross Section @ Center Line Bridge 
I-30 over Highway 67 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
 
 
 

Summary of Stability Analysis Results 
3H:1V Side Slopes with MSE Wall @ West Bridge Abutment 

I-30 over Highway 67 
AHTD Job No. CA 0601 – HWY 70 – Sevier St. (Widening)(S) 

 
 
 
 
 

Embankment Side Design Loading Condition Calculated Minimum Factor of 
Safety 

North (Left) 

End of Construction 1.9 

Long Term 1.8 

Seismic (kh = 0.5AS = 0.07) 1.7 
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Results of Stability Analyses – End of Construction Condition 
North (Left) Side Slope @ West Bridge Abutment 

Cross Section @ Sta 395+66 
I-30 over Highway 67 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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Results of Stability Analyses – Long Term Condition 
North (Left) Side Slope @ West Bridge Abutment 

Cross Section @ Sta 395+66 
I-30 over Highway 67 

AHTD Job No. CA0601 – HWY 70 – Sevier St. (Widening)(S) 
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