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Dear Mr. Burns: 
 
As requested, Professional Industry Services, Inc. (PSI), an Intertek Company, has developed a 
geotechnical engineering report for the referenced project planned in Lansing, MI. The results of this 
exploration, together with our recommendations, are presented in the accompanying report, a copy of 
which is being transmitted herewith.  

After plans and specifications are complete, PSI should review the final design and specifications to 
verify that the earthwork and pavement recommendations are properly interpreted and implemented. 
It is considered imperative that the geotechnical engineer and/or its representative be present during 
earthwork operations and pavement installations to observe the field conditions with respect to the 
design considerations and specifications. PSI will not be responsible for interpretations and field quality 
control observations made by others. Scheduling for our nearest Construction Materials Testing and 
Inspection location in Lansing, Michigan is available at (517) 394-5700. 

PSI appreciates the opportunity to provide geotechnical engineering and consulting services for your 
project and looks forward to working with you during the construction phase. PSI provides additional 
services, which include construction materials testing and observation services, environmental services, 
roof consulting and observation services, pavement and asphalt testing services and specialty 
engineering and testing. If you have any questions regarding this report, or if we may be of further 
service, please feel free to contact this office at your convenience.  
 
Respectfully submitted, 
PROFESSIONAL SERVICE INDUSTRIES, INC 
 

Taha Khalaff, Ph.D., P.E. 
Senior Geotechnical Engineer 
taha.khalaff@intertek.com 

Jose N. Gomez, P.E. (FL, PR, GA, SC, NC, VA), M.Sc, BC.GE 
Chief Engineer - Principal Consultant 

jose.n.gomez@intertek.com 

1 pc: Enc. 
1 cc: via PDF 
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PROJECT INFORMATION 
Project Authorization 

This engineering report presents the results of our geotechnical engineering exploration and evaluation 
performed relative to the proposed Ingham County Land Bank New Developments (ICLB 400 Block Hickory 
Pointe) that will be located at northeast quadrant Pennsylvania Avenue and Hickory Street intersection, in 
the City of Lansing, Ingham County, Michigan. The following table provides Project Authorization 
information. 
 

Table 1: Project Authorization  
Project Name Ingham County Land Bank New Developments (ICLB 400 Block Hickory 

Pointe). 
Project Location Northeast quadrant Pennsylvania Avenue and Hickory Street 

intersection in Lansing, Ingham County, Michigan 
Proposal (Contract) Signed By Mr. David M. Burns, Real Estate Specialist of Ingham County Land Bank 
Authorization Company Ingham County Land Bank 
Authorization Date March 15, 2024 
PSI Proposal No. 0406-414844A 
PSI Proposal Contents Scope of Service, Lump Sum Fee, and PSI’s General Conditions 

 
This exploration was performed for Ingham County Land Bank in accordance with PSI Proposal No. 0406-
414844A dated March 12, 2024. The authorization to perform this exploration and analysis was in the form 
of acceptance of PSI’s proposal by Mr. David M. Burns, Real Estate Specialist of Ingham County Land Bank, 
on March 15, 2024. 
  
Project Description 

Project information was provided by Mr. David M. Burns, Real Estate Specialist of Ingham County Land 
Bank, via email on December 11, 2023. The correspondence included the following documents: 
 
• Request for Proposal 
• Site aerial plans with proposed boring locations and quantities. 

 
Briefly, PSI understands that Ingham County Land Bank is planning to construct a new development (ICLB 
400 Block Hickory Pointe) that will be located at northeast quadrant Pennsylvania Avenue and Hickory 
Street intersection in Lansing, Ingham County, Michigan. The new development will be a two-story 
residential building without a basement and associated driveway areas. PSI anticipate that the two-story 
residential building will have wood frame walls with fiber cement siding supported on continuous spread 
footings and interior bearing walls on thickened slabs. The maximum design column loads are up to 50 kips 
and the maximum design wall loads are two to four kips per lineal foot.  

The finished floor elevation was not provided by Ingham County Land Bank. PSI anticipates approximately 
+/- 2 feet of cut/engineered fill will be required to achieve the proposed building’s finished floor elevation 
(exclusive of any additional cut/fill associated with removal of unsuitable soil sections). 
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Based on information provided by Ingham County Land Bank, PSI’s review a Request for Proposal and site 
aerial plans with proposed boring locations and quantities, a summary of our understanding of the 
proposed project is provided below in the following General Project Description table. 

Table 2: General Project Description 
Building Construction Types Two-story residential buildings without basement. 

Wood frame walls with fiber cement siding supported on 
continuous split footings and interior bearing walls on 
thickened slabs. Roof structure will be pre-engineered 
wood trusses. 

Existing Grade Change within Building 
Pads 

± 4 feet estimate (Google Earth Pro) 

Existing Grade Change within Project Site ± 4 feet estimate (Google Earth Pro) 
Finished Floor Elevations ± 2 feet of current grade  
Anticipated Foundation Types Shallow foundation system, i.e., spread and continuous 

footings.  
Anticipated Maximum Design Column 
Loads 

Up to 50 kips  
 

Anticipated Maximum Design Wall Loads Two to four kips per lineal feet  
Pavement for Parking and Drives Flexible Asphalt (HMAC) and/or Rigid Concrete Pavement 
Design Traffic Load 30,000 ESALs for 20-Year Pavement Life  

for Light Duty Pavement   

The geotechnical recommendations presented in this report are based on the available project information 
and results of our geotechnical exploration and evaluations. If any of the noted information, including 
structural loads, are considered incorrect or are changed, please inform PSI in writing so that we may 
amend the recommendations presented in this report if appropriate and if desired by Ingham County Land 
Bank. PSI will not be responsible for the implementation of its recommendations when it is not notified of 
changes in the project. PSI should be consulted once the structure design has been finalized. Additional 
subsurface evaluation may need to be performed by PSI at that time. 

Purpose and Scope of Services 

The purpose of this field exploration and evaluation was to evaluate the subsurface conditions at the site 
and to develop geotechnical design criteria for support of foundations and pavement for the planned 
project. The scope of the exploration and analysis included a reconnaissance of the project site, 
completion of three soil borings, field, and laboratory testing of representative portions of the recovered 
SPT split spoon samples, and corresponding engineering analysis and evaluation of the subsurface 
materials encountered. 
 
The scope of services did not include an any environmental assessment for determining the presence or 
absence of wetlands, hazardous or toxic materials in the soil, bedrock, surface water, groundwater or air 
on, below or around this site. Any statement in this report or on the boring logs regarding odors, colors, 
and unusual or suspicious items or conditions are strictly for informational purposes. Prior to the 
development of any site an environmental assessment is advisable. 
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As directed by the scope of work/service provided by Ingham County Land Bank, PSI did not provide any 
service to evaluate or detect the presence of moisture, mold or other biological contaminates in or around 
any structure or any service that was designed or intended to prevent or lower the risk of the occurrence 
of the amplification of the same. Ingham County Land Bank acknowledges that mold is ubiquitous to the 
environment with mold amplification occurring when building materials are impacted by moisture. Ingham 
County Land Bank further acknowledges that site conditions are outside of PSI ‘s control and that mold 
amplification will likely occur or continue to occur in the presence of moisture. As such, PSI cannot and 
shall not be held responsible for the occurrence or recurrence of mold amplification.    
 
PSI also provides an array of complementary environmental and industrial hygiene services to assist you in 
successfully assessing and developing properties such as the one referenced in this report. PSI’s 
environmental consultants apply their experience, local geologic knowledge and thorough understanding 
of ASTM standards, environmental risk, and regulatory knowledge to conduct due diligence assessments 
of a wide range or property types and proposed developments. 

SITE AND SUBSURFACE CONDITIONS 

Site Location and Description 

The project site is located at northeast quadrant Pennsylvania Avenue and Hickory Street intersection in 
the City of Lansing, Ingham County, Michigan. The project site consists of light grass and trees as shown 
in Figure No. 2 of the Appendix. The following table provides a generalized description of the existing 
site conditions based on visual observations during the field activities, as well as other available 
information. 

Table 3: Site Description 
Site History Vacant area since July 2017 per Google Earth Pro 
Existing Site Ground Cover Light grass and scattered trees 

Existing Site Features Relatively flat 

Existing Grade/Elevation Changes +/- 4 feet; slopping downward from east to west  

Site Boundaries/Neighboring 
Development 

North: Residential 
East: Residential 
South: Hickory Street 
West: Pennsylvania Avenue 

 
The terrain across the project site was relatively level with grades varying on the order of approximately 
± 4 feet, according to Google Earth Pro. The ground surface of the project site was firm at the time of 
the field services as indicated by the fact that the drilling rig experienced little difficulty in accessing the 
boring locations. 
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Field Exploration and Laboratory Testing 

The site subsurface conditions were determined by completion of three Standard Penetration Test-SPT soil 
borings located within the proposed development area. Two borings were advanced to a depth of 
approximately 20  feet below the existing ground surface within or near the proposed building footprint 
(SB-01 and SB-02) and one soil borings was advanced to a depth of approximately 10 feet below the 
existing ground surface within the proposed associated driveway area (SB-03). The boring design element, 
boring labels, approximate depths, and drilling footage are provided in the following table. 

Table 4: Field Exploration Summary 

Design Element 
Number of 

Borings 
Boring 

Depth (ft) 
Drilling Footage 

(feet) 

Proposed Building (SB-01 and SB-02) 2 20 40 
Access Drives (SB-03) 1 10 10 

TOTAL: 3 --- 50 
 

The boring locations and depths of the borings were established, located, and marked in the field by PSI in 
accordance with the project site aerial plans with proposed boring locations and quantities provided by 
Ingham County Land Bank. The approximate boring locations are depicted in the Boring Location Diagram, 
Figure No. 2 included in the Appendix. 

The soil borings were performed on April 16, 2024, by means of a CME-55 truck-mounted drilling rig 
equipped with a rotary head utilizing 3¼ inch hollow-stem augers to advance the boreholes. 
Representative soil samples were recovered employing split-barrel sampling procedures in general 
accordance with "Penetration Test and Split-Barrel Sampling of Soils" (ASTM D1586). After completion of 
the test borings the holes were backfilled with the excavated soils. The field exploration description is 
provided in the table below. 

Table 5: Field Exploration Description 
Drilling Equipment Truck Mounted Drilling Equipment 

Drilling Method Continuous Hollow-Stem Augers 
Field Testing Standard Penetration Test – SPT (ASTM D1586) 
Sampling Procedure Soils: ASTM D1587/1586 

Sampling Frequency 2.5-foot intervals to a depth of 10 feet and at 5-foot 
intervals thereafter 

Frequency of Groundwater Level 
Measurements 

During and after drilling 

Boring Backfill Procedures Soil cuttings 

Sample Preservation and 
Transportation Procedure 

General Accordance with ASTM D4220 
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Determination of the ground surface elevations by survey at the test boring positions was not within the 
scope of PSI’s services. The approximate ground surface elevations at the boring locations performed were 
obtained from Google Earth Pro. Prior to final design and construction, field measurement at the boring 
locations should be made by a professional land surveyor registered in the State of Michigan. References 
to depths in this report and on the attached boring logs are from the existing ground surface unless 
otherwise noted. 

In addition to the field exploration, a representative laboratory-testing program was conducted to 
evaluate engineering characteristics and geotechnical parameters of the subsurface materials. The 
laboratory-testing program included visual classification and moisture content tests on all the material 
recovered. The unconfined compression strength of the plastic/cohesive soils encountered was estimated 
utilizing a calibrated hand penetrometer. The results of these tests are indicated on the boring logs which 
are included in the Appendix. The laboratory testing program was conducted in general accordance with 
applicable ASTM specifications. The unused portion of the soil samples will be placed in storage at PSI’s 
Lansing, Michigan facility. Unless otherwise requested in writing, the samples will be discarded after 60 
days from the submission of the final report. 

Surface/Subsurface Conditions 

At the time of our field exploration conducted in April 2024, the surface and subsurface general 
conditions encountered at the project site can be described and summarize in the following table: 

Table 6: Existing Surface/Subsurface Summary 

Soil 
Boring 

Approx. 
Elevation, 

feet 

Surface Material and 
Thickness 

Major Native Strata 

SB-01 
(20ft) 

865 
                  6” Topsoil 

3’ Silty to Clayey Sand (Fill) 
Total: 3.5’ 

Brown /Gray fine to coarse SILTY to CLAYEY SAND 

SB-02 
(20ft) 866 

                   6” Topsoil 
3’ Silty to Clayey Sand (Fill) 

Total: 3.5’ 
Brown /Gray fine to coarse SILTY to CLAYEY SAND 

SB-03 
(10ft) 867 

                   10” Topsoil 
7’10” Silty to Clayey Sand (Fill) 

Total: 8.5’ 
Brown fine to coarse SILTY to CLAYEY SAND 

 
At the time of our field subsurface exploration and as summarized in the above table, the surface of 
each soil boring location consisted of a topsoil layer ranging between approximately six and ten inches in 
thickness. Apparent old fill material composed of dark brown fine to coarse silty to clayey sand with 
variable percentages of gravel and organic was encountered below the topsoil layer at each soil borings. 
The apparent old fill material extended to depths ranging between approximately 3.5 and 8.5 feet below 
existing ground surface. Native soils were encountered below the topsoil layer at all boring locations 
which generally may be characterized as partially saturated silty to clayey sand as described in the 
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following paragraph. 
 
Brown/Gray Silty to Clayey Sand: A native brown/Gray fine to coarse silty to clayey sand with variable 
percentage of gravel was encountered below apparent old fill material at each soil boring locations. The 
brown/gray fine to coarse silty to clayey sand stratum extended to the maximum depth of exploration of 
approximately 10 and 20 feet below the existing ground surface. The Standard Penetration Test – SPT 
value (N values) of the silty to clayey sand stratum ranged from nine to 46 blows per foot (bpf), 
indicating loose to dense relative densities. The moisture content of the tested silty to clayey sand 
samples ranged between nine and 11 percent. The sample visually appeared to be in a moist condition 
when examined in the laboratory. 

Cobbles and/or boulders were not encountered during drilling operations. The boring logs included in 
the Appendix should be referenced with respect to this information. The presence of boulders and 
cobbles in the profile is a result of the geologic process of deposition of the soil materials at this site. 
Even where cobbles or boulders were not noted within the profile they could be encountered between 
the boring positions. The Contractor should be aware and equipped for this condition. 

The above subsurface descriptions are of a generalized nature and are provided to highlight the major 
soil strata encountered. The Boring Logs included in the Appendix should be reviewed for specific 
information as to individual boring locations. The stratification shown on the Boring Logs represents the 
conditions encountered at the specific boring locations.  Variations may occur and should be expected 
between boring locations. The stratification represents the approximate boundary between subsurface 
materials; however, the actual transition may be gradual, abrupt, or not clearly defined. In the absence 
of foreign substances or debris, it is often difficult to distinguish between native soils and clean fill soil. 
 
Groundwater Information 

Free groundwater was not encountered during drilling nor observed upon completion of drilling 
operations at any soil borings during middle of April 2024. Collapse of the soils above groundwater (i.e., 
“dry cave”) was not observed during drilling operations. The Boring Logs included in the Appendix should 
be reviewed for specific information as to depths of groundwater and dry caves.  
 
The change in color of the soil from brown to gray may indicate the long-term minimum piezometric level 
in the area.  Based on the color change from brown to gray at the borings performed, it appears that the 
long term piezometric level at this site may be located at a depth of approximately 13.5 feet below the 
existing ground surface.   
 
Groundwater levels on this site are likely to vary because of seasonal conditions and fluctuations should be 
anticipated. Groundwater quantities and flow volumes will largely depend on the permeability of the soil 
profile. It is recommended that the Contractor determine the actual groundwater levels at the time of the 
construction to evaluate groundwater impact on construction procedures. 
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Site Seismic Classification 

Ingham County in Michigan lies in the Central Stable Tectonic Region and in Seismic Zone Area 0 of 
probable seismic activity of the Building Officials Congress of America (BOCA), National Building Code, and 
the Uniform Building Code (UBC). This zone indicates that minor damage due to occasional earthquakes 
might be expected in this area. 

In the 2015 Michigan Building Code (MBC), the State of Michigan has adopted the provisions of the 
International Building Code (IBC). The Site Class is based on a weighted average of known or estimated soil 
properties for the uppermost 100 feet of the subsurface profile. Soil borings at the project site extended to 
a maximum depth of approximately 20 feet below the existing ground surface. Based on the regional 
geologic mapping, as well as data available on the Water Well Record Retrieval System of the Department 
of Environmental Quality in the State of Michigan, PSI anticipates that the subsurface conditions below the 
explored depth may consist of alternating deposits of sand, gravel, and clay with bedrock located at a 
depth of approximately 100 feet or more below the existing ground surface. Bedrock most likely is part of 
the Saginaw formation. Based on our review of the available data, knowledge of regional geology and the 
Standard Penetration Test (SPT) N-values and approximated soil shear strength PSI estimates that the 
seismic design for this project, based on the upper 100 feet of the subsurface soil profile would be Site 
Class D. 

The 2015 International Building Code requires a site class for the calculation of earthquake design forces. 
This class is a function of soil type (i.e., depth of soil and stratum types).  Based on the depth of the rock 
(i.e., weathered rock) and the estimated shear strength of the soil at the boring locations, Site Class “D” is 
recommended. 

The USGS-NEHRP probabilistic ground motion values near Latitude 42.72919N, and -84. 53771W are as 
follows: 

Table 7: USGS-NEHRP Probabilistic Ground Motion Values 

Period 
(seconds) 

2% Probability of 
Event in 50 years  

(%g) 

Site 
Coefficients 

Max. Spectral 
Acceleration 
Parameters 

Design Spectral Acceleration 
Parameters 

0.2 (Ss) 8.1 Fa = 1.6 Sms = 0.130 SDs = 0.087 T0 = 0.165 

1.0 (S1) 4.5 Fv = 2.4 Sm1 = 0.108 SD1 = 0.072 Ts = 0.827 
  Sms = FaSs                   SDs = 2/3*Sms            T0 = 0.2*SD1/SDs 

 Sm1 = FvS1                   SD1 = 2/3*Sm1           Ts = SD1/SDs 

 
The Site Coefficients, Fa and Fv were interpolated from 2015 IBC Tables 1613.3.3(1) and 1613.3.3(2) as a 
function of the site classification and the mapped spectral response acceleration at the short (Ss) and 1 
second (S1) periods. The development of shear strains tending to cause liquefaction of sand deposits is 
governed by the character of the ground motion (i.e., acceleration and frequency), soil type, 
groundwater level, and in-situ stress conditions. PSI believes the risk of liquefaction occurring at this site 



Project Number: 04061028 
Ingham County Land Bank New Developments 

ICLB 400 Block Hickory Pointe 
June 28, 2024 

Page 8 

www.intertek.com/building 
 

is low based on the site being in a low seismic activity area and also that upper coarse soils are not 
saturated. 

EVALUATION AND RECOMMENDATIONS 
Site Preparation 

Prior to site grading activities or excavation for foundation elements, existing underground utilities, and 
structures, should be identified and rerouted or properly abandoned in-place. Existing underground 
utilities that are not re-routed or abandoned should be adequately marked and protected to minimize 
the potential for damage during construction activities.  
 
Undocumented old fill was encountered at all soil boring locations. Topsoil, undocumented fill, and soils 
containing organics can potentially undergo high and variable volume changes when subjected to loads, 
resulting in detrimental performance of floor slabs, pavements, structural fills, and shallow foundations 
placed on them.  Therefore, PSI recommends that topsoil, as well as any old fill soils or apparent old 
fill soils, be stripped from the planned construction areas and under PSI’ s supervision. 
 
Proofroll. After the topsoil, old fill soils, and loose/soft soils have been removed from the areas of 
construction and any cut sections are performed, exposed subgrades should be observed and be 
thoroughly proof rolled/compacted with a large, heavy rubber-tired vehicle prior to the placement of 
engineered fill or backfill required to achieve the proposed subgrade elevation. Areas that exhibit 
instability or are observed to rut or deflect excessively under the moving load should be further 
undercut, stabilized by aeration, drying (if wet) and additional compaction to attain a stable finished 
subgrade. The proof rolling/compacting and undercutting activities should be performed during a period 
of dry weather and should be performed under the supervision of the geotechnical engineer’s 
representative. Exposed granular subgrades must be compacted to a minimum of 95 percent of the 
maximum dry density within three percent of the optimum moisture content as determined by ASTM D-
1557 (Modified Proctor). 
 
Subgrade Improvement. Where subgrade conditions are not improved through aeration, drying and 
compaction, or where undercut and replacement is considered impractical due to the underlying soil 
and groundwater conditions, it may be necessary to stabilize localized areas of subgrade instability with 
a woven geotextile, geogrid and a layer of well graded crushed concrete or well graded coarse aggregate 
such as MDOT 4AA, 6A or 21AA. The need for the use of geotextile, geogrid and the thickness and 
gradation requirements of the crushed aggregate layer required should be determined at the time of 
the subgrade preparation, based on the condition of the exposed subgrade at the time of construction. 
The subgrade should be stabilized prior to placement of engineered fill or aggregate base course. New 
engineered fill supporting at-grade structures should be an environmentally clean material, free of 
organic matter, frozen soil, or other deleterious material. The material proposed to be used as 
engineered fill should be evaluated and approved for use by a PSI geotechnical engineer or his 
representative prior to placement in the field. 
 
Selected Fill. After the subgrade has been stabilized, any engineered fill required may then be placed. 
PSI should monitor proper control of the placement and compaction of new fill soils. The new materials 
must be free of organic matter. Fill materials are to be placed in individual lifts not exceeding 8 inches in 
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loose thickness. Each lift is to be compacted to 95 percent of the maximum dry density within 3 percent 
of the optimum moisture content as determined in accordance with ASTM Method D-1557 (Modified 
Proctor). A minimum of one test per 2,000 square feet of building should be performed for each lift, 
unless otherwise specified by the engineer. The moisture/density relationship (Proctor) of the material 
to be used as engineered fill should be evaluated by a PSI geotechnical engineer or his representative 
prior to placement in the field. PSI recommends one Proctor test for every 5,000 cubic yards of fill and 
one test per change of material. 
 
Portions of native soils appear to be suitable for re-use as engineered fill provides the soils are free of 
organics and miscellaneous debris and particle sizes do not exceed 3 inches in diameter. PSI must be on 
site prior to re-use of the existing native and fill materials to document and verify that these soils are 
suitable for the intended use as engineered fill. Imported materials to be utilized as structural fill should 
meet (or be like) the requirements of MDOT Class II granular soil. Construction traffic should be 
restricted from the exposed subgrade to help reduce the potential for loosening of the subgrade soils, 
particularly where excess moisture is present from groundwater and/or precipitation. PSI recommends 
that the fill be strategically placed so that the construction equipment remains on newly placed fill soils 
and not on the exposed subgrade during fill placement. 
 
Foundation Recommendations  

Apparent old fill material and soil containing organic was encountered at all soil Borings SB-01 through 
SB-03. The apparent old fill materials and soil containing organic are considered to be unreliable for 
shallow foundation support since unacceptable settlements may occur. Consequently, PSI recommends 
these old fill materials be undercut in their entirety from below the foundations under PSI supervision 
and replaced with new properly compacted engineered fill or lean concrete.  Based on the borings 
performed, the thickness of the fill and soil containing organic ranged between approximately 3.5 and 
8.5 feet, however, the composition, thickness and required undercut depth of the undocumented fill is 
likely to vary across the site from that encountered at the individual boring locations performed. In 
addition, undocumented fill and buried native soils with organics may be present in un-explored areas of 
the site.  The bottoms of the undercut excavations must be evaluated under PSI supervision prior to 
placement of engineered backfill. Structural fill placement should be performed in accordance with the 
Site Preparation Section of this report.  
 
Where the removal of localized unsuitable bearing material is performed beneath the proposed footings 
and the excavation is backfilled with compacted fill materials, the excavation must extend laterally 
beyond the perimeter of the foundation for a distance equal to one-half of the thickness of the 
engineered backfill placed below the footing bottom. The over excavation is necessary for proper 
support of lateral loads exerted through the fill by the foundations.   
 
Bearing Capacity/Settlements. Following proper site preparation as outlined above and previously in 
Site Preparation Section of this report, PSI recommends that proposed building be supported on 
conventional shallow spread footings, continuous walls, and/or isolated foundations. The shallow 
foundation system offers a net allowable soil bearing capacity of up to 3,000 pounds per square foot 
where they bear on suitable native soils or on engineered fill placed over suitable native soils. Following 
the previous bearing capacity value, estimated total settlements after construction should be less than 
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one inch or less with differential settlement of half of the total settlement provided the following design 
and construction details are incorporated. 
 
Footings Geometry. In order to protect against frost action, perimeter footings, exterior footings and 
footings located in unheated areas must bear at a minimum depth of three and one-half feet below final 
surface grades. Interior footings not subject to frost action may be found at a depth of at least 18 inches 
below the floor slab, provided that these foundations will be bearing on properly placed  engineered 
backfill or suitable native soils. Footing supporting individual columns should have a minor dimension of 
no less than 30 inches and a minimum wall footing width of no less than 18 inches, even if those 
dimensions result in stresses below the allowable bearing capacity. The purpose of limiting the footing 
size is to prevent "punching" shear deformation and to provide for vertical stability. 
 
Foundation Considerations. Where bearing soils  are granular in nature,  PSI recommends that the 
foundation inverts be compacted in place by several passes of a vibratory compactor, prior to placement 
of formwork or cast-in-place foundation concrete, to densify any soils disturbed during excavation as 
well as to densify the underlying native granular soils. The compaction should continue until no 
additional densification is observed with additional passes. 
 
Unsuitable soils may be present at the bearing surface. Therefore, PSI recommends that the foundation 
excavations be observed and tested by a representative of PSI to verify that the observed conditions are 
consistent with the geotechnical report; this is especially important at this site due to the presence of 
old fill material and relatively wet native soils encountered at the boring locations. Where bearing 
surfaces are not suitable to support foundations, they should be undercut and replaced with engineered 
fill or flowable fill, or foundations should be extended to bear directly on suitable native soils.  
 
Depending on the soil and groundwater conditions at the time of construction, it may be necessary to 
stabilize the foundation bottoms with crushed stone. In order to reduce the effects of differential 
movement that may occur due to variations in the character of the supporting soils and variations in 
seasonal moisture contents, it is recommended that building and wall footings be suitably reinforced. 
 

Concrete Slab-on-Grade 

The subgrade soils utilized for the support of slabs-on-grade should be prepared as indicated in the Site 
Preparation Section of this report. It appears that newly placed engineered fill (emplaced on suitable 
native soils) will be adequate for support of concrete slabs. If soft, lose or unsuitable fill soils are 
encountered at the subgrade level, we recommend that these materials be undercut to an adequate 
depth and replaced with properly compacted granular or low plasticity fill soil. Proof-Rolling, as 
discussed earlier in this report, should be performed to identify any soft or unsuitable soils, which 
should then be removed from the floor slab area prior to fill placement and/or floor slab construction. 

A granular mat should be provided between the floor slab and the subgrade soil. It should be four inches 
or greater in thickness and be properly compacted as recommended in this report. The granular mat 
materials should comply with the current version of ACI 302.1. 

Slabs should be suitably reinforced to make them as rigid as necessary. Proper joints should be provided 



Project Number: 04061028 
Ingham County Land Bank New Developments 

ICLB 400 Block Hickory Pointe 
June 28, 2024 

Page 11 

www.intertek.com/building 
 

at the junctions of the slab and the foundation system so that a small amount of independent 
movement can occur without causing damage. The floor areas should be provided with joints at 
frequent intervals to compensate for concrete volume changes during curing.  If a vapor retarder/barrier 
is utilized, placement should be following the current version of ACI 302.1, local building codes and the 
recommendations of the flooring manufacturer. A modulus of subgrade reaction for the native soils (or 
imported fills) specified and conditioned as described in this report of 115 psi/in may be used for the 
floor slab design. This value may be confirmed in the field by performing a 1-foot by 1-foot plate load 
test. However, depending on how the slab load is applied, the value must be geometrically modified. 

Pavement Section Recommendations 

Based on the scope of service requested by Ingham County Land Bank, California Bearing Ratio (CBR) 
analysis was not performed on samples of the expected subgrade soils. In lieu of extensive testing for 
determination of pavement subgrade support characteristics, we have made considerations based on 
our experience and the results from the Standard Penetration Test (SPT), and laboratory testing 
performed. These considerations are based on the removal and replacement of any existing fill soil 
affecting the pavement areas or subgrade as discussed in the Site Preparation Section of this report. 

Estimated Soil Parameters 
• Estimated Subgrade CBR 4 to 6 percent. 
• Design Subgrade Resilient Modulus (MR) = 5,000 to 7,000 psi 
 
Recommended Design Inputs 
• Reliability = 85% flexible  
• Standard Deviation = 0.49 flexible  
• Initial Serviceability Index = 4.2 
• Terminal Serviceability Index = 2.0 
• New HMA Layer Coefficient = 0.42 
• New Aggregate Base Layer Coefficient = 0.14 
 
Traffic Considerations (20-year Design Life)  
• Light Duty - 30,000 ESAL’s (Construction and Service; automobile parking areas) 
• Medium Duty - 100,000 ESAL’s (Construction and Service; automobile roadways) 

 
The CBR value should be verified by the most updated version of the ASTM laboratory test method 
D1883, and specific traffic frequencies and axle loading determined prior to pavement design 
acceptance. In accepting the following pavement designs based on the correlated CBR value, Ingham 
County Land Bank must then accept a greater risk of over-design or pavement failure and/or higher 
maintenance costs.  

In view of the available soil information, the recommended site preparation activities, and from 
experience on similar projects, PSI is providing the following pavement sections for the pavement areas 
on this site.  The first flexible profile will consist of a "medium duty" pavement, to be used by passenger 
vehicles in the main parking areas. The second flexible profile will be a "heavy duty" pavement, which 
should be utilized in areas of channeled traffic (i.e., entrance and exit drives and areas of heavy loading). 
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The third section will be a rigid concrete pavement, which may be a more suitable alternative for the 
heavy-duty areas, and for areas supporting dumpsters, or where garbage and delivery trucks are turning 
and/or parking. 

For the subgrade conditions and anticipated traffic loads, we have calculated a minimum required 
flexible design structural number 1.95 for standard duty.  Based on the PAVEXpress software design 
outputs and local practices, PSI recommends the following minimum pavement sections: 

Table 8: Pavement Sections 

Pavement Section 
Light Duty – Flexible 

(30,000 ESAL’s) 
Wearing Course 1" MDOT 36A 
Leveling Course 2" MDOT 13A 

Aggregate Course 8” MDOT 21AA  
 
The flexible pavement designs should incorporate high quality; high stability plant mixes being supplied 
with design properties; and aggregate gradation meeting or exceeding the requirements as outlined in 
the 2012 MDOT Standard Specification Section 501. The crushed aggregate base course should conform 
to the requirements of MDOT Class 21AA. 
 
The above pavement sections are based on the AASHTO design methods for flexible and rigid pavement 
design and are based on a design life of 20 years and the estimated subgrade support values. The 
sections represent typical medium and heavy-duty type pavement sections for use in design. Final 
pavement section design should be provided by the design civil engineers based on actual traffic 
volumes and axle loads, laboratory determined CBR tests, and the owner's design life requirements. 
Periodic maintenance should be expected and performed on all pavements during the service life. All 
pavement materials and construction procedures should conform to (Michigan Department of 
Transportation) MDOT or appropriate local requirements.    

Placement of geogrid below flexible pavements may be a suitable alternative to utilizing a rigid 
pavement section in heavy-duty areas (particularly near the entrances and exits). The geogrid 
reinforcement should be placed immediately below the aggregate base (MDOT 21AA) stratum. 
Construction equipment should not be permitted on the geogrid reinforcement; otherwise, damage may 
occur to the geogrid product. Furthermore, all other recommendations regarding the transportation, 
stockpiling, and installation of the geogrid reinforcement by the manufacturer should be followed. PSI 
should observe and document the installation of the geogrid product. 

These pavements may be placed after the subgrade has been properly prepared as outlined in this report.  
Unstable areas should be treated as outlined therein.  Appropriate drainage, including finger drains around 
catch basins and perimeter drainage must be incorporated into the pavement design. Inadequate 
drainage will result in heaving and significant distress to the pavement. 

The aggregate base should comply with the gradation requirements of an MDOT 21AA (or similar) 
dense-graded aggregate. It should be compacted to 95 percent of the maximum dry density as 
determined by ASTM D1557 (Modified Proctor). The asphalt leveling and wearing courses and concrete 
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for the development should comply with the master composition requirements of MDOT 2012 Standard 
Specifications for Construction and Supplemental Specifications. The placement of the pavement should 
also comply with MDOT construction specifications. 

It is recommended that rigid concrete pavement be provided. This will provide for the proposed 
dumpster pad. Concrete design parameters include: (a) a 28-day mean modulus of rupture of 670 psi, 
and (b) a 28-day mean modulus of elasticity of approximately 4,200,000 psi. In addition, the concrete 
mix design should consist of a normal weight concrete with a minimum 28-day compressive strength of 
4,000 psi when tested in accordance with ASTM C39. The concrete should contain an air entraining 
admixture to resist the effects of freezing and thawing. The design of joints, joint spacing, doweling and 
steel/wire mesh reinforcement was not included in PSI’s Scope-of-Services, but should conform to the 
applicable local or MDOT requirements.  

Vehicle traffic or the loading of a partially constructed pavement section will likely cause premature 
pavement failure. All vehicle traffic or pavement loading should be restricted until the pavement section 
has been completely constructed or the partial pavement section must be designed for this purpose, 
particularly if construction traffic will use the partial pavement. 

It should be recognized that all pavements require regular maintenance and occasional repairs to keep 
the pavements in a serviceable condition. Of particular value, is a timely sealing of joints and cracks, 
which if left un-repaired, can serve to permit water to enter the pavement section and cause rapid 
deterioration of the pavement during freeze-thaw cycles. The need for such maintenance and repair is 
not necessarily indicative of premature pavement failure. However, if appropriate maintenance and 
repairs are not performed on a timely basis, the serviceable life of the pavement can be reduced 
significantly.  

CONSTRUCTION CONSIDERATIONS 

Drainage and Groundwater Considerations 

Free groundwater was not encountered during drilling nor observed upon completion of drilling 
operations at any soil borings during middle of April 2024. Therefore, difficulty with groundwater seepage 
and subgrade instability may not be anticipated during earthwork, foundation excavation and 
construction associated with the proposed project. It is possible for the groundwater table to vary within 
the depths explored during other times of the year depending upon climatic conditions (seasonal 
fluctuation). PSI recommends that the Contractor verify the actual groundwater and seepage conditions 
at the time of the construction activities and propose the groundwater control methods for the 
Engineer’s approval, including the disposal of discharge water. 

Every effort should be made to keep the excavations and any other prepared subgrades dry if water is 
encountered or if rainfall or snowmelt occurs during construction. During wet weather periods, 
increases in the moisture content of the soil can cause significant reduction in the soil strength and 
support capabilities. In addition, soils that become wet may be slow to dry and thus significantly retard 
the progress of grading and compaction activities. It will, therefore, be advantageous to perform 
earthwork and foundation construction activities during dry weather. 
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Water should not be allowed to collect in foundation or subsurface level excavations or other prepared 
subgrades of the construction area, either during or after construction. Water accumulation should be 
removed from shallow excavations by pumping from sump pits placed around the perimeter of the 
excavation. Positive site surface drainage should be provided to reduce infiltration of surface water. The 
grades should be sloped away from the proposed structures and surface drainage should be collected 
and discharged. 

Excavation Safety Considerations 

Care must be taken so that all excavations are properly backfilled with suitable material compacted in 
accordance with the procedures outlined in this report. Before the backfill is placed, all water and loose 
debris should be removed from these excavations. Materials removed from the excavation should not be 
stockpiled immediately adjacent to the excavation, because this load may cause a sudden collapse of the 
excavation wall. The Contractor should establish a minimum lateral distance from the crest of the slope 
for all vehicles and spoil piles.  Likewise, the contractor should establish protective measures for 
exposed slope faces and preventative measures for the buildup of moisture in the excavation sidewalls, 
which can cause slope instability.  A slope stability analysis should be performed to determine the factor 
of safety for cut and fill depths if the depth of the excavations warrant. If temporary shoring of 
excavation sidewalls is performed, a qualified registered professional engineer must design it. Formed 
foundations will be required if placed on or within granular soils. 

In Federal Register, Volume 54. No. 209 (October 1989), the United States Department of Labor, 
Occupational Safety and Health Administration (OSHA) amended its "Construction Standards for 
Excavations, 29 CFR, part 1926, subpart P". This document was issued to better insure the safety of 
workmen entering trenches or excavations. It is mandated by this federal regulation that all excavations, 
whether they be utility trenches or footing excavations, be constructed in accordance with the current 
OSHA guidelines. It is PSI's understanding that these regulations are being strictly enforced and if they are 
not closely followed, the owner and the Contractor could be liable for substantial penalties. 

The Contractor is solely responsible for designing and constructing stable and safe, temporary excavations 
and should shore, slope, or bench the sides of the excavations as required to maintain stability of both the 
excavation sides and bottom. The Contractor's responsible person, as defined in 29 CFR Part 1926, should 
evaluate the soil exposed in the excavations as part of the Contractor's safety procedures. In no case 
should slope height, slope inclination, or excavation depth, including utility trench excavation depth, 
exceed those specified in local, state, and federal safety regulations. 

All earthwork and operations should be conducted in accordance with the project specifications and under 
the observation of a representative of the geotechnical engineer. We are providing this information solely 
as a service to Ingham County Land Bank. PSI does not assume responsibility for construction site safety or 
the Contractor’s or other parties’ compliance with local, state, and federal safety or other regulations. 
Such responsibility is not being implied and should not be inferred. 
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GEOTECHNICAL RISK 

The concept of risk is an important aspect of the geotechnical evaluation. The primary reason for this is 
that the analytical methods used to develop geotechnical recommendations do not comprise an exact 
science. The analytical tools which geotechnical engineers use are generally empirical and must be used in 
conjunction with engineering judgment, experience, and observation during the construction activities. 
Therefore, the solutions and recommendations presented in the geotechnical evaluation should not be 
considered risk-free and, more importantly, are not a guarantee that the interaction between the soils and 
the proposed structure will perform as planned. The engineering recommendations presented in the 
preceding sections constitute PSI’s professional estimate of those measures that are necessary for the 
proposed structure to perform according to the proposed design based on the information generated and 
referenced during this evaluation, and PSI’s experience in working with these conditions. 

REPORT LIMITATIONS 

The recommendations submitted in this report are based on the available soil information and the design 
details furnished by Ingham County Land Bank for the proposed terminal development project. If there 
are any revisions to the plans for this project, considered structural loads, or if deviations from the 
subsurface conditions noted in this report are encountered during construction, PSI must be notified 
immediately to determine if changes in the foundation recommendations are required.  If PSI is not 
retained to perform these functions, PSI cannot be responsible for the impact of those conditions on the 
performance of the project. 

The geotechnical engineer warrants that the findings, recommendations, specifications, or professional 
advice contained herein have been made in accordance with generally accepted professional geotechnical 
engineering practices in the local area.  No other warranties are implied or expressed. 

After the plans and specifications are complete, PSI should be retained to review the final design plans and 
specifications. This review is required to verify that the engineering recommendations are appropriate for 
the final configuration, and that they have been properly incorporated into the design documents. This 
report has been prepared for the exclusive use of Ingham County Land Bank for specific application to the 
proposed Ingham County Land Bank New Developments (ICLB 400 Block Hickory Pointe) that will be 
located at northeast quadrant Pennsylvania Avenue and Hickory Street intersection, in the City of Lansing, 
Ingham County, Michigan. 
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Test Date: Tested By:
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Oven: 381-OV-01
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Scale 381-PS-05
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Sieve: 381-SV-15

Materials in Solid Finer than the No. 200 Sieve
(ASTM D1140)

ICLB - 400 Block 400 Block Hickory Pointe
SB-01

% Loss By Wash:

Dry Weight of Sample and Tare before Wash (g):

Dry Weight of Sample and Tare after Wash (g):

Sample Description: Brown fine to coarse SILTY to CLAYEY SAND, trace Gravel

TK

04061028 SS2

Tare Number / Tare Weight (g):

Loss By Wash (g):

4/16/2024 3.5' -5.0'

5/15/2024 LD
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Materials in Solid Finer than the No. 200 Sieve
(ASTM D1140)

ICLB - 400 Block 400 Block Hickory Pointe
SB-01

% Loss By Wash:

Dry Weight of Sample and Tare before Wash (g):

Dry Weight of Sample and Tare after Wash (g):

Sample Description: Brown fine to coarse SILTY to CLAYEY SAND, trace Gravel

TK

04061028 SS4

Tare Number / Tare Weight (g):

Loss By Wash (g):

4/16/2024 8.5' -10.0'

5/14/2024 LD



Project Name: Boring Number:

Project Number: Sample Number:

Sample Date: Sample Depth:

Test Date: Tested By:

Checked By:

1798.9

1837.10

1820.4

16.7

43.7%

The speciman was soaked for:                       hours.3 hrs.

Oven: 381-OV-01
381-OV-02

Scale 381-PS-05
381-PS-02

Sieve: 381-SV-15

Materials in Solid Finer than the No. 200 Sieve
(ASTM D1140)

ICLB - 400 Block 400 Block Hickory Pointe
SB-02

% Loss By Wash:

Dry Weight of Sample and Tare before Wash (g):

Dry Weight of Sample and Tare after Wash (g):

Sample Description: Brown fine to coarse SILTY to CLAYEY SAND, trace Gravel

TK

04061028 SS2

Tare Number / Tare Weight (g):

Loss By Wash (g):

4/16/2024 3.5' -5.0'

5/14/2024 LD



Project Name: Boring Number:

Project Number: Sample Number:

Sample Date: Sample Depth:

Test Date: Tested By:

Checked By:

684.2

716.60

706.7

9.9

30.6%

The speciman was soaked for:                       hours.3 hrs.

Oven: 381-OV-01
381-OV-02

Scale 381-PS-05
381-PS-02

Sieve: 381-SV-15

Materials in Solid Finer than the No. 200 Sieve
(ASTM D1140)

ICLB - 400 Block 400 Block Hickory Pointe
SB-02

% Loss By Wash:

Dry Weight of Sample and Tare before Wash (g):

Dry Weight of Sample and Tare after Wash (g):

Sample Description: Brown fine to coarse SILTY to CLAYEY SAND, trace Gravel

TK

04061028 SS3

Tare Number / Tare Weight (g):

Loss By Wash (g):

4/16/2024 6.0' -7.5'

5/14/2024 LD



Project Name: Boring Number:

Project Number: Sample Number:

Sample Date: Sample Depth:

Test Date: Tested By:

Checked By:

1794.5

1842.30

1826.9

15.4

32.2%

The speciman was soaked for:                       hours.3 hrs.

Oven: 381-OV-01
381-OV-02

Scale 381-PS-05
381-PS-02

Sieve: 381-SV-15

Materials in Solid Finer than the No. 200 Sieve
(ASTM D1140)

ICLB - 400 Block 400 Block Hickory Pointe
SB-02

% Loss By Wash:

Dry Weight of Sample and Tare before Wash (g):

Dry Weight of Sample and Tare after Wash (g):

Sample Description: Brown fine to coarse SILTY to CLAYEY SAND, trace Gravel

TK

04061028 SS4

Tare Number / Tare Weight (g):

Loss By Wash (g):

4/16/2024 8.5' -10.0'

5/15/2024 LD



Project Name: Boring Number:

Project Number: Sample Number:

Sample Date: Sample Depth:

Test Date: Tested By:

Checked By:

1809.6

1836.60

1824.1

12.5

46.3%

The speciman was soaked for:                       hours.3 hrs.

Oven: 381-OV-01
381-OV-02

Scale 381-PS-05
381-PS-02

Sieve: 381-SV-15

Materials in Solid Finer than the No. 200 Sieve
(ASTM D1140)

ICLB - 400 Block 400 Block Hickory Pointe
SB-03

% Loss By Wash:

Dry Weight of Sample and Tare before Wash (g):

Dry Weight of Sample and Tare after Wash (g):

Sample Description: Brown fine to coarse SILTY to CLAYEY SAND, trace Gravel

TK

04061028 SS1

Tare Number / Tare Weight (g):

Loss By Wash (g):

4/16/2024 1.0' -2.5'

5/14/2024 LD
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