
January 8, 2019 

MSE of Kentucky Inc.  
624 Wellington Way  
Lexington, KY 40503 

Attention:   Mr. Glenn Ross, PE 
                  e-mail: glenross@mselex.com 

Subject: Geotechnical Report 
  Stearns Railroad Depot Loading Platform 
  Stearns, Kentucky 
  CSI Project Number LX190002 

Dear Mr. Ross: 

Consulting Services Incorporated of Kentucky (CSI) is pleased to present our Geotechnical 
Report for the Stearns Railroad Depot Loading Platform project located in Stearns, Kentucky. We 
provided our services in general accordance with CSI’s proposal number 5955 dated November 6, 
2018. This limited geotechnical letter report is based on information provided to us from the 
project team, our site research, and hand auger observations. Our scope of work includes 
discussion of the encountered soils suitability for the intended construction and limited 
recommendations for site earthwork and foundations.  

PROJECT INFORMATION 

Project information was provided to us via email and telephone conversations with you. The 
supplied information included an aerial image of the proposed soil boring locations.  

Based on the supplied information, we understand an extension of 100 feet to the existing 
passenger loading platform is proposed for this project. The project site is located at the 
existing Railroad Depot just north of KY-92 and east of State Highway 1651. Based on aerial 
photographs, this site is currently surrounded by the existing railroad depot and no significant 
development has occurred in prior years. The surrounding areas have had little to no 
development as well. A gravel parking lot was placed to the west of the project location 
between March 1997 and November 2004.   

We understand the platform will consist of a reinforced concrete slab on top of a perimeter wall.  
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OBSERVATIONS AND FINDINGS 

SITE OBSERVATIONS 

Mr. Barry Bishop, EIT of CSI conducted a site visit, performed a field reconnaissance, performed 
hand auger operations, and logged the hand auger operations on January 3, 2019. Proposed 
sampling locations were not staked in the field at the time of our site visit. Thus, hand auger 
locations were approximated in the field by visual means using the provided annotated aerial 
map.  

At the time of our on-site visit, the project site sloped slightly downward from north to south 
(away from the existing platform). The project site was bound by train tracks to the east, the 
existing platform to the north, a CMU block building to the west, and a gravel area to the south. 
The terrain consists of mostly gravel and exposed soil next to the track transitioning to grass 
away from the to track to the west. The existing platform concrete slab appeared to be 
approximately 6 inches in thickness. Visual observation of the existing platform was made, and it 
appeared to have minimal to no cracking. The existing stem walls had boards nailed onto the 
face, so observations could not be made in these areas. We met with Big South Fork Scenic 
Railway personnel, and understand that the existing slab is at least 10 years old. 

There were no marked or unmarked utilities in or around the site area. The following photos 
depict the site conditions as they existed at the time of our geotechnical exploration. 
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Photo 1. View of the existing platform (facing 
north)

Photo 2. View of the site area from the existing 
platform (facing south)



SUBSURFACE CONDITIONS 

During our field exploration, we completed 3 hand auger excavations excavations near the 
requested locations. Each of the hand auger excavations were advanced to a depth where the 
auger could no longer be advanced. The auger refusal depths ranged from about 3 to 4-½ feet. 
Dynamic Cone Penetrometer (DCP) testing was performed generally at 1 foot intervals starting at 
the surface. Correlations made from collected DCP data indicate the soil was stiff to very stiff.  

The subsurface materials encountered consisted of multiple layers beginning with previously 
placed fill observed at the surface. The previously placed fill consisted of a mixture of black 
clay, silt, and sand with sandstone and coal fragments. The previously placed fill extended to 
depths ranging from 1-½ to a little more than 2 feet. Underlying the previously placed fill was a 
layer of tan clayey silt with sandstone fragments was observed extending to hand auger refusal. 
Again, the refusal depths were limited by the hand tools used for the exploration. 

Free water was observed at the two hand auger locations farthest away from the existing platform 
at a depth of approximately 2 feet. This water was likely perched or trapped water within the fill 
mass. Perched water is not necessary related to the static ground water table but can be pockets 
of trapped water in sandy soils surrounded by areas of clayey and silty soils. Hand augers 
excavations were backfilled shortly after they were excavated. Thus, 24-hour groundwater 
readings were not taken.  

RECOMMENDATIONS 

Earthwork 

CSI was not provided with finished floor elevations (FFE) of the new proposed platform, but we 
assume that it would match the elevation of the existing platform. The platform area should be 
stripped of all topsoil (if any) prior to fill placement. We recommend that site grading should 
take place between about late April to early November. Earthwork taking place outside this time 
period will likely encounter wet conditions and weather conditions that will provide little to no 
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Photo 3. View of the existing platform 
concrete slab

Photo 4. View of hand augering being performed



assistance with drying the soils. Additionally, water was encountered in our hand auger 
excavations, thus water may be encountered during foundation excavations. 

If undercutting is required to stabilize areas of the subgrade, replacement with new fill may be 
required. If undercutting is performed, we expect that some (but not all) of the undercut 
material can be re-used as new fill material. Oversize rock fragments (if any) can be removed 
and wasted off-site - OR - they can be broken down into an acceptable size and used in the new 
fill. Representative samples of off-site fill should be obtained to determine the moisture-density 
relationship and overall classification of the material. Any off-site fill material should be tested 
and approved before it is imported to the project site. Off-site soils with a plasticity index (PI) 
greater than 20 percent should not be used for new fill. Also, as on-site soils are silty in nature, 
vibration should not be used when compactive effort is applied. The following are additional 
earth recommendations: 

• After the subgrade has been approved to receive new fill, the fill may commence with 
the following procedures and guidelines recommended: 

• Place fill in maximum 8-inch thick loose lifts; 

• Fill lifts should be compacted to at least 95 percent of the soil's maximum dry density 
(ASTM D 698) and maintain the moisture content of compacted fill within 3 percent of 
optimum moisture; 

• Soils with a plasticity index (PI) of greater than 20 percent should not be used as new fill; 

• Maximum particle size of the soil should be limited to 8 inches in any dimension (and 
includes no larger plate shaped particles) with no large concentrations of large 
fragments; 

• Density testing should be performed as a means to verify percent compaction and 
moisture content of the material as it is being placed and compacted; 

• Observation of fill “stability” is also critical, so it is recommended to observe the 
operation of the filling equipment traversing over the new fill to document movement 
(similar to proofrolling); 

• Soils should not be “overcompacted” and construction traffic should be kept to minimum 
to assure compaction is achieved and that the soil is not allowed to “break down”;  

• For crushed stone/aggregate backfills in trenches or wall backfill and when using smaller 
compaction equipment (such as a plate compactor or trench compactor or similar) the lift 
thickness should not exceed 4 inches; 

• CSI should be retained to provide addition recommendations for backfill.  
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Shallow Foundations 

Shallow spread footings (continuous, isolated, or combination thereof) may be sized using a 
maximum allowable bearing pressure of 1,500 pounds per square foot (psf). This 
recommended bearing pressure is lower than normal due to the possibility of the existing fill 
material being left in-place beneath the platform foundations. Regardless, footings should bear 
on firm or better material.  

A detailed settlement analysis was beyond the scope of this exploration. However, because the 
project is to be constructed over previously placed fill, we cannot accurately predict settlement 
(total or differential) over previously placed fill. 

Additional design considerations for project foundations are outlined as follows: 

• Design all footings with a minimum 24 inches width;  

• All footing bottoms should bear at least 24 inches below finished exterior grading 
(Kentucky Building Code, Table 1805.2.1 for McCreary County).  

Any soils can lose strength if they become wet (especially silty soils), so we recommend the 
foundation subgrades be protected from exposure to water. For foundations construction, we 
also recommend the following procedures. 

• For soils that will remain exposed overnight or for an extended period of time, place a 
"lean" concrete mudmat over the bearing areas. The concrete should be at least 4 inches 
thick. Flowable fill concrete or low-strength concrete is suitable for this cover, as 
conditions allow. 

• Disturbed soil should be removed prior to foundation concrete placement. 

• Foundation bearing conditions should be benched level. 

• Areas loosened by excavation operations should be recompacted prior to reinforcing steel 
placement. 

• Loose soil, debris, and excess surface water should be removed from the bearing surface 
prior to concrete placement. 

Grade Supported Slabs 

The following features are recommended as part of the floor slab design and construction: 

• Floor slab thickness a minimum of 6 inches; 

• Incorporate reinforcing steel (not welded wire fabric) in the floor slab design as a means 
of providing increased flexural resistance; 

• Provide isolation joints between new slab sections and existing structures or any proposed 
wall areas; 
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• Provide isolation joints between the slab and columns and along footing supported walls. 
Do not use turned-down slabs or thickened slab sections to support load bearing walls; 

• Adequate joint patterns (ACI and ICC guidelines) should be used to permit slab movement 
due to normal soil settlement, normal subgrade disturbance and material expansion/
contraction; 

• Place a minimum of 6 inches of compacted dense graded aggregate (DGA) beneath the 
slab to provide a working base and increase rigidity of the subsurface below the slabs-on-
grade; 

• Keep the crushed stone or gravel moist, but not wet, immediately prior to slab concrete 
placement to minimize curling of the slab due to differential curing conditions between 
the top and bottom of the slab; 

• Retain CSI to review the actual subgrade conditions prior to slab construction and make 
recommendations for any unsuitable conditions encountered. 

Note: Slab subgrade conditions are also considered earthwork areas; thus, the recommendations 
contained in the Earthwork section of the report apply. 

Notes On The Letter Report and Recommendations 

We recommend that this complete letter report be provided to the various design team 
members, the contractors and the project Owner. Potential contractors should be informed of 
this letter report in the "Instructions to Bidders" section of the bid documents. A limited 
geotechnical exploration, such as the one we performed, uses widely spaced test pits to attempt 
to model the subsurface conditions at the site. Because no exploration contains complete data 
or a complete model, there is always a possibility that conditions between test pits will be 
different from those at specific test pit locations. Thus, it is possible that some subsurface 
conditions will not be as anticipated by the project team or contractor. If this letter report is 
included or referenced in the actual contract documents, it shall be explicitly understood that 
this report is for informational purposes only. CSI shall not be responsible for the opinions of, 
or conclusions drawn by, others.  

It has been our experience that the construction process often disturbs soil conditions and this 
process, no matter how much experience we use to anticipate construction methodology, is not 
completely predictable. Therefore, changes or modifications to our recommendations are likely 
needed due to these possible variances. Experienced CSI geotechnical personnel should be used 
to observe and document the construction procedures and the conditions encountered. 
Unanticipated conditions and inadequate procedures should be reported to the design team 
along with timely recommendations to solve the problems created. We recommend that the 
Owner retain CSI to provide this service based upon our familiarity with the project, the 
subsurface conditions and the intent of our recommendations. 

This letter report is based on the supplied project information, the subsurface conditions 
observed at the time of the report, and our experience with similar conditions. As such, it 
cannot be applied to other project sites, types, or combinations thereof. If the Project 
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