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INTRODUCTION 
 
The subsurface exploration for the proposed Horton Community Center has been completed.  
Individual boring logs and a Boring Location Plan are in Appendix A of this report.  The purpose of 
this report is to describe the subsurface conditions encountered at the borings and provide 
geotechnical recommendations regarding the design of the proposed building. 
 
PROJECT DESCRIPTION 
 
The site is located at 716 1st Avenue West in Horton, Kansas.  The site has been improved with a 
prefabricated metal building.  Prior to our field exploration, the existing building had been stripped to 
the metal frame and the grade supported concrete floor slab.  We understand the foundation from 
the existing building has experienced movement.  Survey data provided to us indicated top of column 
foundations at the site varied by as much as 6 inches.  We understand it is desired to remove the 
existing foundation and transfer support of the existing metal frame to new spread footing 
foundations.    Structural loading information for new foundations was not available at the time of our 
report. To develop our recommendations, we considered maximum column loads of 75 kips and 
maximum wall loads of 2 kips per linear foot.  We were informed that the finish floor elevation of the 
new building will remain at the same elevation of the current building. 
 
The existing building floor slab appears to have also experienced some movement and distress.  The 
existing floor slab may be removed and replaced. 
 
SUBSURFACE EXPLORATION AND TESTING PROCEDURES 
 
The boring locations were laid out on the site by Terracon.  Distances were measured with a 
measuring wheel and right angles were estimated.  The locations of the borings should be 
considered accurate only to the degree implied by the means and methods used to define them. 
 
The borings were drilled with a truck mounted, rotary drilling rig using continuous flight augers to 
advance the boreholes. Representative samples were obtained using thin walled tubes and 
split-barrel sampling procedures.  In the split-barrel sampling procedure, a standard 2-inch O.D. 
split-barrel sampling spoon is driven into the ground with a 140-pound hammer falling a distance of 
30 inches.  The number of blows required to advance the sampling spoon the last 12 inches of a 
normal 18-inch penetration is recorded as the standard penetration resistance value (N).  These "N" 
values are indicated on the boring logs at the depths of occurrence.  In the thin-walled tube sampling 
procedure, a thin-walled, seamless steel tube with a sharp cutting edge is pushed into the ground to 
obtain relatively undisturbed samples of cohesive or moderately cohesive soils.  The samples were 
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tagged for identification, sealed to reduce moisture loss, and returned to the laboratory for testing 
and classification. 
 
Field logs of each boring were prepared by the drill crew.  These logs included visual classifications 
of the materials encountered during drilling as well as the driller's interpretation of the subsurface 
conditions between samples.  The final logs included with this report are based on data from the field 
logs, laboratory tests and observation of the samples. 
 
LABORATORY TESTING PROGRAM 
 
The soil samples were classified in the laboratory based on visual observation, texture, and plasticity.  
The descriptions of the soils and estimated group symbols indicated on the boring logs are in 
accordance with the appended General Notes and the Unified Soil Classification System.  A brief 
description of this classification system is attached to this report.   
 
The split-barrel samples were tested for water content.  The tube samples were tested for water 
content, dry density, and unconfined compressive strength.  Two samples tested for Atterberg limits 
exhibited liquid limits ranging from 53 to 78 with plasticity indices ranging from 32 to 42.  The results 
of these tests are provided on the boring logs.   
 
SUBSURFACE CONDITIONS 
 
Specific conditions encountered at each boring location are indicated on the individual boring logs.  
The stratification lines shown on the boring logs represent approximate boundaries between soil 
types; in-situ, the transitions may vary or be more gradual. 
 
Fill was encountered at the surface of each boring.  The fill, which consisted of gravel and fat clays 
with varying amounts of debris extended to depths of about 1 to 3.5 feet beneath the ground surface.  
Possible fill materials were encountered below fill at Boring B-1, extending to a depth of 3 feet.  
Native fat clay soils were identified below fill and possible fill at the borings.  The fat clay soils 
continued to the planned termination depth of Borings B-1, B-2, and B-4 (15 feet).  Native clayey 
sand soils were identified at a depth of 13 feet at Boring B-3 and continued to the planned 
termination depth of 15 feet.   
 
Water Level Observations 
 
The borings were monitored while drilling with an auger and immediately after completion of drilling 
for the presence and level of water.  Prior to backfilling Boring B-3, a static water surface was 
observed at a depth of 13 feet.  Water was not observed at the remainder of the borings during 
drilling nor when backfilled.  Longer term monitoring in cased holes or piezometers would be required 
to determine subsurface water conditions.     
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Fluctuations of the groundwater level can occur due to seasonal variations in the amount of rainfall, 
runoff and other factors not evident at the time the borings were performed.  The possibility of 
groundwater level fluctuations should be considered when developing the design and construction 
plans for the project. 
 
ENGINEERING RECOMMENDATIONS 
 
Geotechnical Considerations 
 
Plans showing the bearing levels of existing footings were not available.  Reportedly, differential 
settlement of up to 6 inches has occurred.  Existing fill was encountered at the borings.  Footings 
supported on fill that was not compacted to a high degree or that was comprised of unsuitable 
materials may have performed poorly.  Because the conditions below the existing footing are 
unknown, we do not recommend reuse of the existing foundations.  In our opinion, the building can 
be supported on spread footing foundations that bear within the very stiff fat clay soils. At your 
request, we have provided recommendations for floor slab subgrade improvement if the client elects 
to remove and replace the existing floor slab. 
 
Existing fill materials and materials that could be fill were encountered at the borings performed at 
the site.  Fills extended to depths ranging from 3 to 3.5 feet below the surface.  Existing fill should be 
expected in unexplored areas of the site.  Structures supported on fill that has not been placed with 
strict moisture and density control may not perform predictably.  Based on the results of this 
exploration, it does not appear that the existing fill was placed with moisture and density control.  We 
recommend, at a minimum, that all foundations penetrate the existing fill. 
 
Highly plastic, fat clay soils are present on this site at an elevation that would impact both shallow 
foundations and floor slabs.  Such soils are commonly referred to as “expansive” or “swelling” soils 
because they expand or swell as their moisture contents increase.  However, these soils also 
“contract” or “shrink” as their moisture contents decrease.  Footings and floor slabs supported on 
expansive soils can move upward and downward significantly and such movements can result in 
distortion of, cracking in and cosmetic as well as structural damage to the structure, which may be a 
contributing factor to the previous foundation movement. 
 
Recommendations in this report are intended to reduce the potential for extreme foundation 
movements and the resulting damage caused by the presence of expansive soils on this site, which 
experience moisture content variations within a normal range.  Because weather related conditions 
(floods, droughts, sub-freezing temperatures, etc.) can not be controlled, movements should still be 
expected if expansive soils become very wet or very dry.  Eliminating the risk of movement and 
cosmetic distress may not be feasible, but it may be possible to further reduce the risk of movement 
if significantly more of the expansive materials are removed below sensitive structures.  The 
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recommendations presented in this report are based on our understanding of the owner’s risk 
tolerance related to expansive soils.  We would be pleased to discuss other construction alternatives 
with you upon request. 
 
Geotechnical recommendations are based on the data obtained from the field and laboratory testing 
programs.  Our recommendations are presented in the following paragraphs. 
 
Spread Footing Foundations 
 
In our opinion, new spread footing foundations supported on native stiff clay soils can be used to 
support the existing metal frame.  Since expansive soils are present, which can expand and lift lightly 
loaded footings, we recommend footings be sized to transmit a minimum dead load pressure of 
1,000 psf to the bearing surface.  A maximum allowable total load net bearing pressure of 3,000 
pounds per square foot should be used to size footings for dead and live loads.  The net pressure 
refers to the pressure that may be transmitted to the bearing materials at footing base level in excess 
of the minimum surrounding overburden pressure.  Foundations should not be supported on or 
above any existing fill. 
 
All footings should extend at least 4 feet below the lowest adjacent finished grade for frost protection 
and to reduce the extent of moisture fluctuation below footings.  Ideally, isolated footings should have 
a minimum width of 24 inches and continuous formed footings should have a minimum width of 16 
inches unless narrower footings are required to achieve the minimum dead load contact pressure. 
 
If expansive soils encountered near the anticipated base of the proposed new building footings are 
desiccated, the excavation should extend deeper to stiff native soils with suitable moisture content.  
Desiccated soils have a very high potential for volume change with variations in moisture content.  
The overexcavation should be backfilled with a lean concrete to design bearing elevations.  
 
The base of all foundation excavations should be free of water and loose material prior to placing 
concrete.  Concrete should be placed soon after excavating to minimize disturbance of the bearing 
materials.  Should the materials at bearing level become excessively dry, disturbed or saturated, the 
affected material should be removed prior to placing concrete. We recommend that Terracon be 
retained to observe and test the foundation bearing materials.  If unsuitable bearing materials are 
encountered in footing excavations, the excavations should be deepened to suitable materials.  The 
footings could bear directly on these materials at the lower level or on lean concrete backfill placed in 
the excavations. 
 
Properly designed foundations, which are supported on stiff native clay soils and properly compacted 
fill, would be expected to experience total settlements on the order of 1 inch or less. Provided 
foundation loading conditions do not vary significantly, differential settlement is expected to be on the 
order of ¾ inch or less.   
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Slab Subgrades 
 
Should the existing floor slab be removed, all existing fill and other loose, soft or otherwise unsuitable 
material should be completely removed.  The clay soils encountered at the site exhibit high plasticity.  
In addition, some of these soils appear to be desiccated (dry).  Desiccated soils have a very high 
swell potential with increases in moisture content.  To reduce the potential for subgrade volume 
change, we recommend that the existing fill and any desiccated native soils be replaced with low 
volume change (LVC) materials.  By our definition, low volume change materials should consist of 
low plasticity cohesive soils (liquid limit less than 45 and plasticity index less than 20) or well-graded 
granular materials.  If the LVC fill will be placed before foundations are excavated, we recommend 
the LVC fill extend 5 feet laterally beyond the exterior sides of the building.  In addition, the moisture 
content of the native subgrade soils exposed following removal of the existing fill should be evaluated 
by Terracon to a minimum depth 24 inches below the surface of the exposed subgrade.  If cohesive 
materials with moisture contents below optimum moisture as determined by the standard Proctor test 
are encountered, they should be removed and replaced with suitable LVC material.  
 
After undercutting to remove existing fill and desiccated native soils, Terracon personnel should 
examine the exposed subgrades before any fill is placed.  The exposed subgrades should be 
evaluated by Terracon for suitable moisture.  If dry desiccated soils are encountered, the materials 
should be removed as recommended.    
 
Engineered fill should consist of LVC materials approved by Terracon that are free of organic matter 
and debris.  Fill should be placed in 9-inch (maximum) loose lifts.  Each lift of fill should be 
compacted to at least 95 percent of the material's maximum standard Proctor dry density.  The 
moisture content of cohesive fill should be within the range of 0 to +4 percent of the optimum 
moisture content value determined by the standard Proctor test at the time of placement and 
compaction.  To reduce the potential for future subgrade swell, the subgrade moisture must be 
maintained within the recommended range until the floor slabs are constructed.  Granular material 
should be placed at a workable moisture content. 
 
Upon completion of grading operations in the building area, care should be taken to maintain the 
recommended subgrade moisture content and density until the slabs are constructed.  Completed 
subgrades that have become desiccated, saturated, frozen, or disturbed by construction activity 
should be reconditioned to meet the recommendations of this report prior to placement of the 
granular leveling course and construction of the slabs.   
 
A free-draining, compacted granular leveling course should be placed below the floor slabs to 
provide uniform slab support.  The layer of free-draining granular material should be at least 4 inches 
thick.  If there is concern about moisture vapor transmission through the concrete slab, a vapor 
barrier should be considered. 
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Seismic Site Class 
 
According to Table 1615.1.1 in the 2003 International Building Code (IBC), the subsurface profile is 
consistent with the description for Site Class D, which is defined as a stiff soil profile.   
 
General Recommendations 
 
The site should be graded to promote drainage away from the building area during and after 
construction.  Exposed ground should be sloped at a minimum 5 percent away from the building for 
at least 10 feet beyond the perimeter of the building.  Water permitted to pond next to the building 
can result in greater soil movements than those discussed in this report.  These greater movements 
can result in unacceptable differential floor slab movements, cracked slabs and walls, and roof leaks. 
Estimated movements described in this report are based on effective drainage for the life of the 
structure and cannot be relied upon if effective drainage is not maintained.  Grades around the 
structure should also be periodically inspected, and adjusted as necessary, as part of the structure’s 
maintenance program. 
 
Planting trees and/or shrubs adjacent to the structures is discouraged.  Root systems from such 
vegetation can remove moisture from the clays supporting foundation elements resulting in 
significant shrinkage and foundation movement. 
 
GENERAL COMMENTS 
 
Terracon should be retained to review the final design plans and specifications so comments can be 
made regarding interpretation and implementation of our geotechnical recommendations in the 
design and specifications. Terracon also should be retained to provide testing and observation during 
excavation, grading, foundation and construction phases of the project. 
 
The analysis and recommendations presented in this report are based upon the data obtained from 
the borings performed at the indicated locations and from other information discussed in this report.  
This report does not reflect variations that may occur between borings, across the site, or due to the 
modifying effects of weather.  The nature and extent of such variations may not become evident until 
during or after construction.  If variations appear, we should be immediately notified so that further 
evaluation and supplemental recommendations can be provided.  
 
The scope of services for this project does not include either specifically or by implication any 
environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or 
prevention of pollutants, hazardous materials or conditions.  If the owner is concerned about the 
potential for such contamination or pollution, other studies should be undertaken. 
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This report has been prepared for the exclusive use of our client for specific application to the project 
discussed and has been prepared in accordance with generally accepted geotechnical engineering 
practices.  No warranties, either express or implied, are intended or made.  Site safety, excavation 
support, and dewatering requirements are the responsibility of others.  In the event that changes in 
the nature, design, or location of the project as outlined in this report are planned, the conclusions 
and recommendations contained in this report shall not be considered valid unless Terracon reviews 
the changes and either verifies or modifies the conclusions of this report in writing. 
 
 




