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The 2018 Airport Master Plan Update at the Ohio State University Airport included the calculation of a
Pavement Classification Number (PCN) for the primary runway, Runway 9R-27L. This task involved the input
of existing pavement sections, subgrade conditions, and aircraft operation information, into COMFAA
software to determine the PCN in accordance with FAA Advisory Circular (AC) 150/5335-5C.
Existing Conditions
Record drawings from the 2008 Runway 9R-27L Pavement Rehabilitation indicated that the existing runway
consists of two primary pavement sections. These sections are divided at approximately 600 ft beyond the
threshold of Runway 9R. The first 600 ft of Runway 9R is hereby referred to as “Runway 9R” and the remaining
portion from about the 600 ft mark to the threshold of Runway 27L is hereby referred to as “Runway 27L”.
Both pavement sections, Runway 9R and Runway 27L, contain a 1.5” bituminous surface course and a 3.0”
bituminous intermediate course. There is a reclaimed pavement base layer below the intermediate course
that is 10” thick for Runway 9R and 14” thick for Runway 27L. The pavement reclamation in both runway
sections left a remaining 4.0” of existing aggregate base course below the reclaimed pavement layer. The
Mix Design OSU Airport Phase III report by EDP Consultants, Inc. recommended the use of cement treatment
and emulsion for the reclaimed pavement base course. An independent review of the mix design report
was conducted by Resource International, Inc. which supported the recommendation made for the
pavement reclamation process. Therefore, for the purposes of PCN calculation, the reclaimed pavement
layer was modeled using P-304 Cement Treated Base Course and the 4.0” of aggregate base course was
modeled using P-209 Crushed Aggregate Base Course.
The existing pavement layers were used to develop an evaluation thickness that was input into COMFAA
for the PCN calculation. An evaluation thickness of 26.4” was computed for Runway 9R and 33.1” was
computed for Runway 27L. In addition to the evaluation thickness, the CBR value of the soil was also input
into COMFAA. The 2018 Subsurface Exploration and Geotechnical Engineering Report by Geotechnical
Consultants, Inc. provided an existing CBR of 5.0 at a location approximately 1,000’ from the runway.
Additional site observations by R.D. Zande and Associates indicated soil characteristics similar to that of a
soil with a CBR value around 5.0 near Taxiways A and D, which are closer to the runway. Thus, a CBR of 5.0
was used to calculate the PCN values.
Aircraft Fleet Mix
The aircraft fleet mix listed in Chapter 4, Facility Requirements, of the 2018 Master Plan Update was used to
assess the aircrafts’ impact on pavement strength. If the entire fleet listed in this chapter is analyzed, the
most demanding aircraft on the runway pavement is the Lockheed C-130 Hercules. However, the C-130
Hercules has two annual operations at the airport. The use of this aircraft to determine a PCN value is,
therefore, not advisable because it could generate a significant over-estimation of pavement strength. To
avoid inaccurately reporting pavement strength, the FAA recommends using “regular use” aircraft which
are defined as aircraft operating at 1,000 coverages or higher in a 20-year timespan. A single coverage
is equivalent to either a single takeoff or landing on the runway. In terms of annual operations, 1,000
coverages in 20 years was approximated as 50 coverages in one year. Therefore, any aircraft with 50 or
more operations per year was considered regular use and included in the PCN analysis.
Results
The evaluation thickness, existing CBR value, and regular use fleet mix were input to COMFAA software
which calculated a PCN for each of the aircraft in the mix, as well as a Cumulative Damage Factor (CDF).
The CDF is a ratio of the number of applied coverages to the number of coverages at pavement failure.
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A CDF value is representative of pavement damage in relation to an average 20-year pavement lifespan.
For example, a CDF = 1 indicates that the pavement will fail at exactly 20 years if the aircraft continue using
the pavement at the frequency and weight specified upon input of the fleet mix. A CDF < 1 indicates less
deterioration on the pavement and an expected pavement life greater than the average 20 years.
Conversely, a CDF > 1 suggests an expected pavement life less than 20 years. The CDF is also used to help
determine accurate PCN values.
For Runway 9R, the CDF = 0.0223 using the regular use fleet mix. When the CDF is less than 0.15, the FAA
recommends adjusting the traffic data to reach a minimum CDF of 0.15. To obtain the minimum CDF, AC
150/5335/-5C suggests either increasing the annual departures by a factor of 10, increasing the pass to
coverage (P/TC) ratio, or both. In this case, the P/TC ratio was increased from 1.0 to 6.74 in order to reach
a CDF of 0.1571. Since the CDF is less than 1.0, the PCN may be reported as the highest PCN of the aircraft
in the fleet mix. The highest PCN for a CDF of 0.1571 is generated by the Gulfstream IV/G400 and resulted
in a PCN of 33/F/D/X/T.
For Runway 27L, the regular use fleet mix and a normal P/TC ratio results in a CDF = 0.0000. This means that
the fleet mix has little to no effect on the existing pavement section. The PCN in this case is 72/F/D/X/T
which is generated by the Gulfstream IV/G400. If the annual departures are increased by a factor of 10
and the maximum P/TC ratio of 10 is used, the resulting CDF is still lower than 0.15. The annual departures
would have to be increased by a factor of 1,000 and a P/TC ratio of 5.51 must be used in order to reach a
CDF = 0.1497, which would result in a PCN of 28/F/D/X/T. However, a PCN of 28/F/D/X/T is unrealistic for this
pavement section. The Runway 27L pavement section is thicker than Runway 9R, and therefore, should
have a higher PCN value provided the fleet mix and CBR remain constant. Therefore, a PCN of 72/F/D/X/T
is a more accurate representation of the actual conditions for the Runway 27L pavement section.

Enclosed:
Exhibit 1:
Exhibit 2:
Exhibit 3:
Exhibit 4:
Exhibit 5:

Runway Rehabilitation Pavement Section Record Drawing
Mix Design OSU Airport Phase III by EDP Consultants, Inc.
Review of Document: “Mix Design OSU Airport Phase III” by Resource International, Inc.
Subsurface Exploration and Geotechnical Report by Geotechnical Consultants, Inc.
Failing Soil Subgrade Taxiway D and Taxiway A by R.D. Zande and Associates
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Subsurface Exploration and Geotechnical Engineering Report
OSU Airport Hangar Project
West Case Road - Columbus, Ohio
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Dear Mr. Garrett:
As you requested and authorized, Geotechnical Consultants, Inc. (GCI) performed a
subsurface exploration and prepared a geotechnical engineering report for the above
referenced project. In summary, the borings encountered a topsoil cover (thickness
ranging from 0.3 to 0.9 feet) over minor fill in two borings, all underlain by natural lean
clay (including glacial till soils). The fill was encountered below the surface topsoil in
borings B-1 and B-12 and extended to depths of 2 to 2.5 feet below grade. We did not
encounter bedrock within the depths of the borings performed. We encountered
groundwater seepage in six of the 22 borings at depths of 3 to 12 feet below existing
grade.
Geotechnical considerations for the project include proper removal of topsoil and
vegetation, removal of any existing construction that might interfere with the new
construction, addressing the existing fill, stabilization of any soft subgrades, and proper
placement of structural fill, as needed. Provided the geotechnical considerations are
properly addressed, it is GCI’s opinion that this site is suitable for support of the proposed
hangar structure using conventional shallow foundations and concrete slab-on-grade
construction. We discuss geotechnical considerations and provide foundation
recommendations in the report.
After you have reviewed the report, feel free to contact us with any questions you may
have. We appreciate the opportunity to provide our services for this project and hope to
continue providing our services through construction.
Respectfully submitted,
Geotechnical Consultants, Inc.
Curtis L. Miller, P.E.
Principal
Distribution:

Melissa A. Bradley, P.E.
In-House Reviewer

Mr. Kenneth Garrett @ The Ohio State University – 5 bound, pdf email
GCI File No. 18-G-22020
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INTRODUCTION
As requested by Ms. Holly Wood of Brandstetter/Carroll Inc. and authorized by Mr.
Kenneth Garrett representing The Ohio State University (OSU), Geotechnical
Consultants, Inc. (GCI) performed a subsurface exploration and prepared this
geotechnical engineering report for a new OSU Airport Hangar project (OSU Project No.
180409) in Columbus, Ohio. Brandstetter/Carroll Inc provided GCI with a Site Plan
(dated June 1, 2018) showing the proposed hangar building, new parking areas, and new
drive areas. After drilling was completed, we were also provided with a topographic
survey of the site showing the existing site elevations (prepared by Stantec; dated April
2018).

Our study consisted of twelve (12) standard penetration borings (B-1 to B-12) drilled
within the proposed building areas, three (3) borings (P-1 to P-3) in proposed parking
areas, and seven (7) borings (R-1 to R-7) in the proposed roadway. GCI field located the
borings using the site layout plan and existing site landmarks; locations should be
considered approximate. GCI estimated the ground elevations at the boring locations
using the provided topographic survey. We attach a sketch showing the approximate
boring locations and copies of the boring logs in the appendix.

The intent of this study was to evaluate subsurface conditions and offer geotechnical
recommendations relative to earthwork, foundations, slabs, and pavements for the
proposed hangers on the east side of the site. We issue this report prior to the receipt of
final site layout and grading plans. GCI should review these plans when available, and
provide additional recommendations and borings, if necessary.
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We prepared this report for the exclusive use of The Ohio State University,
Brandstetter/Carroll Inc., and their consultants for specific application to the above
referenced project in Columbus, Ohio in accordance with generally accepted soil and
foundation engineering practices. We make no warranty, expressed or implied.

SITE LOCATION AND PROJECT DESCRIPTION
The existing OSU airport is located at 2160 West Case Road in Columbus, Ohio. The
project site is on the southeast portion of the facility. The general site location is shown
on an attached map (DeLorme Street Mapping).

At the time of drilling, the site was a grass covered area. There is some mounding along
the southwest and south portions of the site. The aerial photograph below shows the
approximate site boundary and existing site features at the time of our work.

Aerial photograph (Google Maps)
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The proposed development consists of constructing new hangar buildings (totaling
81,500 square feet) on the east side of the existing construction. New paved parking and
drive areas will be to the west and south of the structures. An access drive will be
constructed south of the proposed construction, but east of the existing construction, and
will connect to West Case Road to the south. Based on the existing grades and
surrounding development, we do not anticipate grades will change more than 2 to 3 feet,
except where the existing soil mound is located on the south and southwest portions of
the site.

SUBSURFACE CONDITIONS
GCI mobilized a rotary drill rig (CME with automatic sampling hammer) to the site on July
10 and 11, 2018. We drilled twelve (12) standard penetration borings (B-1 to B-12) within
the proposed building areas, three (3) borings P-1 to P-3 in the proposed parking area,
and seven (7) borings (R-1 to R-7) within the proposed access roadway. We terminated
the roadway and pavement borings at depths of 5.5 to 10 feet below grade, while the
building borings extended to depths of 15 to 20 feet below existing grade.

We have attached boring logs, a copy of the Boring Location Plan, and a summary table
of encountered subsurface conditions in the appendix. We summarize the subsurface
findings below. Refer to the individual boring logs for more detailed subsurface
information at specific boring locations.

Surface Cover
The borings encountered a topsoil cover ranging in thickness from 0.3 to 0.9 feet.
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Below the topsoil at borings B-1 and B-12, we encountered possible fill material
consisting of a mixture of lean clay, sand, and gravel. The fill was very similar to the
consistency of the natural soils, and the exact transition from fill to natural soils was
difficult to determine. The fill extended to approximate depths of 2.5 to 2 feet below
grade. We noted the fill was medium stiff in cohesive consistency.

Natural Soils
Below the surface cover, the borings encountered moderately plastic brown mottled gray
lean clay (classified as CL under the Unified Soil Classification System). We noted
staining in the upper portions of these soils, which is typically associated with water
filtering down through the overlying topsoil. The lean clay extended to depths ranging
from 2 feet to 4.7 feet below existing grade. Standard penetration test borings indicated
that the upper lean clay mantle was generally medium stiff to stiff in cohesive
consistency.

We did note some softer soils from the 4’ to 5.5 foot depth in boring B-8; we recorded
weight of hammer (WH) only to advance the split spoon sampler at this location.
Conversely, the pocket penetrometer readings taken in the lab on these samples were
3.5 and 4, which suggests the low field readings were probably associated with the wet
sand and gravel layer at that depth.

Below the upper lean clay mantle and possible fill, the borings encountered moderately
plastic brown glacial till (lean clay with sand – CL). We noted random silty sand and
gravel layers in the till. The pavement borings (P-1 to P-3 and R-1 to R-7) terminated
within the brown till at depths of 5.5 to 10 feet below grade.
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The till changed color from brown to gray in the remaining borings (B-1 to B-12) at depths
ranging from 9.5 to 12.5 feet below existing grade. The gray till was visually classified as
sandy lean clay with gravel (CL), contained more embedded sand and gravel, and was
noted as less plastic when compared to the upper level brown lean clay soils and brown
till. We also noted random silty sand and gravel layers in the gray till. Standard
penetration testing indicated the glacial till soils were medium stiff to very stiff in cohesive
consistency, becoming very stiff to hard with depth. We terminated these borings in the
gray till at depths of 15 to 20 feet below existing grade.

Bedrock
We did not encountered bedrock within the maximum drilled depth of the borings (20 feet).

Groundwater
We encountered groundwater seepage in borings B-2, B-3, and B-7 to B-10 at depths
between 3 feet (B-8) and 12 feet (B-2) below existing grade. By completion of the drilling
operations, the groundwater had dissipated in boring B-8, had not changed significantly in
borings B-7 and B-9, and had risen 3 to 4.5 feet in borings B-2, B-3, and B-10. The
remaining borings were dry during and by completion of the drilling process.

GCI’s drillers generally described the retrieved soil samples as moist to very moist, with
an occasional wet sample noted near water levels. Note that soil moisture conditions and
groundwater observations fluctuate due to changes in precipitation, climate, stabilization
time and other factors that may differ from the time the measurements were made.
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LABORATORY TESTING
GCI performed a laboratory testing program consisting of Atterberg Limits, gradation
analyses, and natural moisture contents on select slit spoon samples from borings B-3
and B-8. We also performed moisture content, Atterberg Limits, gradation analysis,
Standard Proctor, and California Bearing Ratio (CBR) testing on a bulk soil sample from 1
to 4 feet below grade at roadway boring R-3 location. The purpose of the testing was to
provide information to aid in sample classification, to evaluate the characteristics of the
subsurface strata, and to provide a CBR value for pavement design.

Under the ASTM/Unified Classification System, we classified the natural clay-based soils
as lean clay with sand and sandy lean clay (both are classified as CL in the Unified/ASTM
Soils Classification System), which are generally consistent with our visual classifications.
Natural moisture contents in the upper 4 feet of the soil profiles ranged from 16.7 percent
to 24.1 percent. The moisture of the soils below about 4 feet range from 8.9 percent to
12.1 percent. Typically, clayey soils with moisture contents above 20% can be difficult to
work with and may require moisture conditioning to use as structural fill.

The bulk sample testing resulted in a Standard Proctor Maximum Dry Density of 108.6
pounds per cubic foot (PCF), occurring at an optimum moisture content of 18.7%. The
natural moisture content of the bulk sample was 22%, suggesting some moisture
conditioning could be required to properly prepare the subgrade soils and achieve
compaction. CBR testing resulted in a value of 5.0, with a low volume change potential of
1.3%.

Refer to the laboratory test results in the appendix for additional details.
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ANALYSES AND CONCLUSIONS
GEOTECHNICAL EVALUATION
Based on our borings, it is GCI’s opinion that the site geotechnical conditions are suitable
for the proposed hangar buildings using conventional shallow foundations and slab-on-

grade construction, provided the site is properly prepared as discussed in the following
paragraphs.

Existing Construction
We do not know if any portion of the existing development interferes with the proposed
construction. We recommend any existing elements that are within the construction limits
should be completely removed to expose stable natural soils; this includes existing
utilities and soft/organic trench backfill. Utilities that are abandoned outside the proposed
construction limits should be plugged to prevent loss of soil. Any excavation voids should
be properly backfilled with structural fill.

Site Stripping
Topsoil, vegetation, and other organic materials are not suitable for foundation, floor slab,
or pavement support. The unsuitable material should be completely removed to expose
stable natural soils prior to placing new fill, underslab aggregate, or pavement base
aggregate. Stripping should extend to a minimum of 5 feet laterally beyond proposed
building and pavement areas. Topsoil and organic matter can be stockpiled for reuse in
landscaping mounds, redistributed in proposed green spaces areas, or disposed at an
off-site location.
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Existing Fill
We recommend the fill mounds be removed in proposed construction areas (and to 10
feet outside construction limits) to expose stable natural soils.

We encountered possible fill in two borings B-1 and B-12. The fill was very similar to the
mottled natural lean clay soils, which made it difficult to discern the transition point. We
recommend any foundations be extended through the fill to bear in the underlying natural
soils.

Provided the fill is stable below a proof roll, we feel the fill is suitable to support slab and
pavement construction. The client will need to accept the minor risk that the fill could
consolidate below new loads, but provided a thorough proof roll is performed and any soft
areas are stabilized, we feel the risk is minor.

Alternately, any existing fill could be completely removed and replaced with new
structural fill to eliminate any risks associated with the possible existing fill.

Subgrade Stability
We recommend that the site earthwork contractor proof-roll the soil subgrades using a
fully-loaded, tandem-axle dump truck (or equivalent) after performing site stripping and
prior to fill placement or construction of slabs. The purpose of the proof-roll is to identify
potential soft, yielding subgrade areas. Soft spots identified during the proof-roll should
be undercut to firm, stable conditions or otherwise stabilized prior to placing controlled fill
to finished subgrade elevation.

9

We found a soft zone at the 4’ to 5.5’ depth in boring B-8. We anticipate this soft zone
resulted from a saturated sand and gravel layer; however, soft zones will need to be
addressed during foundation construction. The severity of soft, very moist subgrade
conditions will depend on the time of year earthwork is performed, and the amount of
moisture within the subgrade soils. We expect fewer problems with soft subgrades if
earthwork and mass grading operations are performed during traditionally drier times of
the year (i.e. late spring, summer, and early fall).

Stabilization of soft subgrades by disking, aerating/drying, and re-compaction may be
feasible during traditionally drier times of the year. During wet seasons, partial
undercutting and replacing of wet soils with structural fill, drying with soil additives such
as lime, or use of geosynthetics may be needed to create a stable subgrade before
placing controlled fills. The use of soil additives such as lime and flyash or installation of
geosynthetics should be reviewed by our office prior to use in the field.

Fill Placement and Compaction
Structural fill can be placed to design grade once the subgrades are brought to firm and
stable conditions. Non-organic, clay-based site soils and non-organic existing fill soils are
suitable for reuse in new, controlled fills provided proper moisture control is maintained.
Depending on the time of year of earthwork, the site soils may require drying to achieve
compaction. Fill materials within building pads and pavement areas should be placed in
a controlled manner as described in the Site Preparation and Earthwork section of this
report.
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FOUNDATIONS
In our opinion, the one-story, slab-on-grade hangar structures can be constructed on
conventional spread footings and continuous wall foundations. Provided the site is
prepared as described herein, all footings should bear on stable, natural soils or new,
controlled fill placed directly over stable natural soils. Footings bearing on acceptable
soils can be designed using a maximum allowable bearing capacity not to exceed 3,000
pounds per square foot.

We recommend minimum sizes of 16 inches wide for wall footings and 30 inches square
for column pads to prevent a “punch” effect. All exterior footings should extend to local
frost bearing depth (32 inches) or to stable bearing (as stated above), whichever is
deeper. Interior footings in heated areas may be placed as shallow as feasible, if bearing
on acceptable soils.

Typical to local practice, if soft or unstable, natural soils are encountered at footing
subgrade, undercut to stable soils. Undercut areas can be backfilled to design bottom-offooting elevation using controlled density fill (CDF) to allow footing construction at design
grade. Soft, unstable bearing soils should be reviewed by the soil engineer prior to
undercuts. Alternatively, the foundations can be constructed on firm, stable site soils at
the bottom-of-footing undercut.

FLOOR SLAB
Conventional concrete slab-on-grades are suitable for the proposed hangar buildings.
The subgrade should be thoroughly proof-rolled and any soft, yielding areas brought to a
stable condition prior to slab construction or placement of aggregate base.
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GCI recommends placing a minimum of 6 inches of granular fill (such as ODOT Item 304
or crushed limestone) under the floor slabs to serve as a capillary cut-off and to provide a
uniform, firm subbase. A subgrade modulus of 150 pci can be used for slab design with 6
inches of aggregate placed for heavy-duty slab design. Place a vapor barrier below the
slab in areas where moisture could cause problems with floor finishes or where slabs
extend below grade.

SEISMIC FACTOR
Our borings encountered stable lean clay and glacial till soils. In accordance with the Ohio
Building Code, we estimate the site has a Site Class D – stiff soil profile.

BELOW-GRADE WALLS
Retaining walls allowed to move freely at the top of the wall should be designed using active
lateral earth pressure. Walls restrained at both top and bottom should be designed to resist
an at-rest lateral soil pressure. The design loading depends on the type of backfill material
used and boundary support conditions. The following table provides recommended
equivalent fluid pressures for two types of soils and loading conditions.

Soil Type

Lean Clay
(site soils)
Sand and Gravel
(properly compacted)

Equivalent Active
Fluid Pressure (pcf)

Equivalent At-Rest
Fluid Pressure (pcf)

55

70

35

55

We do not recommend using cohesive soils as wall backfill due to their poor drainage
characteristics and potential for lateral wall loads resulting from surface frost. We
recommend that granular material (less than 15% passing the No. 200 sieve) be used for all

12

wall backfill. The stone should be placed at a 35° angle from the vertical to allow use of the
lower values above. We recommend that footing drains and underslab drains leading to a
permanent sump pump be installed to minimize the build-up of hydrostatic forces behind the
below-grade walls. GCI also suggests damp-proofing of below-grade walls.

EXCAVATIONS
The existing site soils can be excavated with conventional track hoe equipment. We did
not encounter bedrock within the borings and we do not expect bedrock will impact shallow
excavations or site development work. All site excavations should comply with current
OSHA regulations.

GROUNDWATER
We encountered groundwater seepage in 6 of the 22 borings at depths of 3 to 12 feet
below grade. By completion of drilling the water levels in these borings were measured
at 5 to 9 feet below grade (the water had dissipated in one boring). It is GCI’s opinion
that groundwater will not have a significant impact on shallow foundation excavations and
shallow utility trench excavations associated with the proposed building footprint. If water
is encountered in shallow site excavations, the excavations should be dewatered to allow
footing construction and utility trench backfilling in dry conditions. We expect
groundwater seepage flows in shallow excavations can be handled with portable sump
pumps and working mats of crushed stone, as needed. Contact GCI for additional
recommendations if excessive groundwater conditions are encountered.

PAVEMENTS – Conventional Automobile/Truck Traffic
Provided the site is properly prepared, conventional aggregate base and flexible asphalt

13

wearing course pavements can be used. Prior to pavement construction, the subgrade
should be carefully proof-rolled, and stabilized as necessary. Lab testing resulted in a
California Bearing Ratio (CBR) value of 5.

We assume that traffic will consist of automobiles and occasional trucks. Based on our
experience with similar projects and soils, and assuming properly prepared subgrades,
we recommend a minimum light-duty pavement section consisting of 3 inches of asphalt
over 8 inches of aggregate base. For heavy-duty traffic areas, including the main traffic
aisles and areas subjected to occasional truck deliveries, we suggest a pavement section
consisting of a minimum of 4 inches of asphalt over 10 inches of aggregate base. These
designs are not adequate for tarmac pavements, which would require specific
analysis.

Providing adequate subbase drainage is important to future pavement performance.
Finger drains connecting to weep-holes in inlets, proper grading of pavement subgrades
and surfaces to shed run-off, and underdrains in pavement swales are suggested
subbase drainage methods and should be designed by the site civil engineer.

Pavement areas should be thoroughly proof-rolled and steel-wheel rolled to a smooth
surface prior to placement of base aggregate. Subgrade preparation during wet seasons
may require the use of engineering fabrics or geogrids.
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SITE PREPARATION AND EARTHWORK
We provide general guidelines for site preparation and earthwork operations below.
1. Remove existing construction elements as needed, in accordance with the
recommendations in the report.
2. Remove topsoil, vegetation, and root mat systems from below the proposed
building footprint and pavement areas plus a minimum of 5 feet beyond. Stockpile
topsoil for redistribution in proposed green space areas, reuse in landscaping
mounds, or to backfill on-site borrow pits, otherwise haul the topsoil off-site.
3. Remove the fill mounds from below proposed construction areas, plust to 10 feet
outside construction limits.
If the remove and replace option is chosen for the possible fill areas, remove the
existing fill from below the proposed building, plus 10 feet laterally.
4. Proof-roll the exposed soil subgrades with a fully-loaded, tandem-axle dump truck
(or equivalent) to identify potential soft subgrade areas. Undercut soft areas or
otherwise stabilize soft spots identified during the proof-roll prior to placing
controlled fill to design grade.
5. Place controlled fills to design grade within the proposed building footprint, as
required. Non-organic existing fill and natural soils are suitable for reuse in
controlled fills. Off-site borrow materials should be reviewed by our office
prior to use.
6. Place controlled fills in maximum 8-inch thick loose lifts and compact each lift to a
minimum of 98% of the maximum Standard Proctor dry density (ASTM D-698).
The moisture in the fill soils should be controlled to within ±3% of the optimum
Standard Proctor moisture content. Depending on the time of year of
earthwork, moisture adjustment of the site soils may be required to achieve
proper compaction. Cohesive soils will compact best with a sheepsfoot roller.
Granular soils compact best with a vibratory smooth-drum compactor.
7. Construct foundations and start building construction after the building pads are
filled to grade. Refer to the Foundations section of this report.
8. The building pad and pavement areas should be steel-wheel rolled to a smooth
surface prior to placement of the underslab aggregate course. Subgrade
preparation during wet seasons may require the use of engineering fabric of
geogrid.
9. It is recommended that GCI be retained to observe proof-rolling operations, cut
and fill operations, and foundation excavations.
10. Precautions should be taken when performing earthwork operations during winter
weather or when freezing temperatures may occur. Contact GCI for additional
recommendations on cold-weather earthwork operations, if applicable.
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CONSTRUCTION MATERIALS ENGINEERING AND TESTING
GCI provides construction materials engineering and testing services. For project
continuity throughout construction, we recommend that GCI be retained to observe, test,
and document:
•
•
•
•

earthwork procedures (stripping, fill placement, compaction, utility trench backfill,
etc.),
slab preparation (proof-rolling, excavations, undercuts, etc.),
concrete placement and compressive strength testing (footings, slabs,
pavements, etc.), and
structural steel (welds, bolts, etc.).

The purpose of this work is to assess that the intent of our recommendations is being
followed and to make timely changes to our recommendations (as needed) in the event
site conditions vary from those encountered in our borings. Please contact our field
department to initiate these services.

FINAL
We recommend that GCI review final site layout and grading plans. Recommendations
contained in this report may be changed based on review of final site plans. If any
changes in the nature, design or locations of the construction are planned, conclusions
and recommendations should not be considered valid unless verified in writing by GCI.
The recommendations contained in this report are the opinion of GCI based on the
subsurface conditions found in the borings and available development information.

It should be noted that the nature and extent of variations between borings might not
become evident until construction. If variations then appear evident, it will be necessary
to re-evaluate the recommendations of this report. This report has been prepared for
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design purposes only and should not be considered sufficient to prepare an accurate bid
document.

If you have any questions or need for any additional information, please contact our
office. It has been a pleasure to be of service to you on this project, and we hope to
continue our services through construction.

APPENDIX – OSU Airport Hangar Project

General Notes for Soil Sampling and Classifications
General Site Location Map (DeLorme Street Atlas USA – 2014)
Boring Location Plan
Summary of Encountered Subsurface Conditions
Test Boring Logs (B-1 to B-12, P-1 to P-3, and R-1 to R-7)
Laboratory Test Results

GENERAL NOTES FOR SOIL SAMPLING AND CLASSIFICATIONS
BORINGS, SAMPLING AND GROUNDWATER OBSERVATIONS:

Drilling and sampling were conducted in accordance with procedures generally recognized and accepted as standard
methods of exploration of subsurface conditions. The borings were drilled using a truck-mounted drill rig using auger
boring methods with standard penetration testing performed in each boring at intervals ranging from 1.5 to 5.0 feet. The
stratification lines on the logs represent the approximate boundary between soil types at that specific location and the
transition may be gradual.
Water levels were measured at drill locations under conditions stated on the logs. This data has been reviewed and
interpretations made in the text of the report. Fluctuations in the level of the groundwater may occur due to other factors
than those present at the time the measurements were made.
The Standard Penetration Test (ASTM-D-1586) is performed by driving a 2.0 inch O.D. split barrel sampler a distance of 18
inches utilizing a 140 pound hammer free falling 30 inches. The number of blows required to drive the sampler each 6
inches of penetration are recorded. The summation of the blows required to drive the sampler for the final 12 inches of
penetration is termed the Standard Penetration Resistance (N). Soil density/consistency in terms of the N-value is as
follows:
COHESIONLESS DENSITY
0-10
Loose
10-30
Medium Dense
30-50
Dense
50 +
Very Dense

COHESIVE CONSISTENCY
0-4
Soft
4-8
Medium Stiff
8-15
Stiff
15-30
Very Stiff
30 +
Hard

SOIL MOISTURE TERMS

Soil Samples obtained during the drilling process are visually characterized for moisture content as follows:
MOISTURE
CONTENT
Damp
Moist
Very Moist
Wet

DESCRIPTION
Soil moisture is much drier than the Atterberg plastic limit (where soils are cohesive) and generally
more than 3% below Standard Proctor “optimum” moisture conditions. Soils of this moisture generally
require added moisture to achieve proper compaction.
Soil moisture is near the Atterberg plastic limit (cohesive soils) and generally within ±3% of the
Standard Proctor “optimum” moisture content. Little to no moisture conditioning is anticipated to be
required to achieve proper compaction and stable subgrades.
Soil moisture conditions are above the Atterberg plastic limit (cohesive soils) and generally greater
than 3% above Standard Proctor “optimum” moisture conditions. Drying of the soils to near
“optimum” conditions is anticipated to achieve proper compaction and stable subgrades.
Soils are saturated. Significant drying of soils is anticipated to achieve proper compaction and stable
subgrades.

SOIL CLASSIFICATION PROCEDURE:

Soil samples obtained during the drilling process are preserved in plastic bags and visually classified in the laboratory.
Select soil samples may be subjected to laboratory testing to determine natural moisture content, gradation, Atterberg limits
and unit weight. Soil classifications on logs may be adjusted based on results of laboratory testing.
Soils are classified in accordance with the ASTM version of the Unified Soil Classification System. ASTM D-2487
“Classification of Soils for Engineering Purposes (Unified Soil Classification System) describes a system for classifying
soils based on laboratory testing. ASTM D-2488 “Description and Identification of Soil (Visual-Manual Procedure)
describes a system for classifying soils based on visual examination and manual tests.
Soil classifications are based on the following tables (see reverse side):
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GENERAL NOTES FOR SOIL SAMPLING AND CLASSIFICATIONS
Boulders:
Cobbles:
Gravel:
Sand:

Silt & Clay

Coarse:
Fine:
Coarse
Medium
Fine

PARTICLE SIZE DEFINITION
>12”
3” to 12”
3/4” to 3”
No. 4 (3/16”) to 3/4”
No. 10 (2.0mm) to No. 4 (4.75mm)
No. 40 (0.425mm) to No. 10 (2.0mm)
No. 200 (0.074mm) to No. 40 (0.425mm)

CONSTITUENT MODIFIERS
Trace
Few
Little
Some
Mostly

Less than 5%
5-10%
15-25%
30-45%
50-100%

<0.074mm; classification based on overall plasticity; in general
clay particles <0.005mm.

ASTM/UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART
COARSE-GRAINED SOILS
(more than 50% of materials is larger than No. 200 sieve size)
Clean Gravel (less than 5% fines)
Well-graded gravel, gravel-sand mixtures, little or no fines
GRAVELS
Poorly-graded gravels, gravel sand mixtures, little or no fines
More than 50% of coarse fraction larger
Gravels with fines (more than 12% fines)
than No. 4 sieve size
GM
Silty gravels, gravel-sand-silt mixtures
GC
Clayey gravels, gravel-sand-clay mixtures
Clean Sands (Less than 5% fines)
SW
Well-graded sands, gravelly sands, little or no fines
SANDS
SP
Poorly-graded sands, gravelly sands, little or no fines
More than 50% of coarse fraction smaller
Sands with fines (More than 12% fines)
than No. 4 sieve size
SM
Silty sands, sand-silt mixtures
SC
Clayey sands, sand-clay mixtures
Depending on percentage of fines (fraction smaller than No. 200 sieve size), coarse-grained soils are classified as follows:
GW
GP

Less than 5 percent ……………………………………………………………………………………………….…….GW, GP, SW, SP
Greater than 12 percent ………………………………………………………………………………………………...GM, GC, SM, SC
5 to 12 percent ………………………………………………….……Borderline cases requiring dual symbols: SP-SM, GP-GM, etc.
FINE-GRAINED SOILS
(50% or more of material is smaller than No. 200 sieve size)
ML
SILTS AND CLAYS
Liquid Limit less than 50%

SILTS AND CLAYS
Liquid Limit 50% or greater
HIGHLY ORGANIC SOILS

CL
CL-ML
OL
MH
CH
OH
PT

Inorganic silts and very fine sands, rock flour, silty or clayey fine sands
or clayey silts with slight plasticity
Inorganic clays or low to medium plasticity, gravelly clays, sandy
clays, silty clays, lean clays
Inorganic silty clay of slight plasticity, P.I. between 4 and 7
Organic silts and organic silty clays of low plasticity
Inorganic silts, micaceous or diatomaceous fine sandy or silty soils,
elastic silts
Inorganic clays of high plasticity, fat clays
Organic clays or medium to high plasticity, organic silts
Peat and other highly organic soils

DeLorme Street Atlas USA® 2014

GENERAL SITE LOCATION MAP
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EXHIBIT 5

