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April 29, 2020
Mr. Doug Fleming and Ms. Katrina Greeley
Lansing Housing Commission
419 Cherry Street
Lansing, Michigan
RE:

Geotechnical Exploration
Proposed Washington Park Apartments Addition
3200 South Washington Avenue
Lansing, Michigan

Dear Mr. Fleming and Ms. Greeley:
Pursuant to your request, Wolverine Engineers and Surveyors, Inc. (Wolverine) performed a
geotechnical investigation for the new addition planned for the Washington Park Apartments
Facility in Lansing, Michigan. Please find the report of our findings attached to this letter.
Wolverine appreciates the opportunity to provide our geotechnical services to you and looks
forward to working with you again in the future. Please feel free to contact us regarding any
questions or concerns regarding our report.
Sincerely,
WOLVERINE ENGINEERS AND SURVEYORS, INC.,

Dan Wisinski
Project Manager

Donald B. Heck, P.E.
Principal Engineer
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Project Summary

Based conversations with representatives of Fusco, Shaffer & Pappas, Inc. Construction,
and our email transmissions, we understand that it is planned to construct a new addition
and pavement expansion to the existing Washington Park Apartments in Lansing,
Michigan. The purpose of our investigation was to characterize and evaluate the
subsurface conditions at the project site and provide geotechnical recommendations
related to the project. The general project layout and boring layout was determined by
Wolverine in conjunction with Fusco, Shaffer & Pappas, Inc. Authorization to perform this
investigation was in the form of your authorization of our proposal via email on April 15,
2020.
1.1
Project Details
The existing Washington Park
Apartments is located on an
approximately 4-acre parcel of
land located at the northwest
quadrant of the intersection of
South Washington Avenue and
West Holmes Road in Lansing,
Michigan. The proposed addition
will be constructed at the east
portion of the existing facility on
the north side of the existing
community room area. The new
addition is planned to incorporate
meeting and office areas.

Figure 1.0 Site Location

The addition will consist of the
construction of a single-story, steel-frame structure with a concrete slab-on-grade and an
approximately 1,200 square foot footprint. The first level is anticipated to have an
approximate finished floor elevation of 861 feet MSL.
Based on the structural information provided to us by Fusco, Shaffer & Pappas, Inc., we
anticipate a moderately loaded structure that will generally require foundations to support
maximum column loads on the order of 100 kips. Wall loads were not provided;
however, we would expect maximum wall loads on the order of 3 kips per lineal foot for
a building of this type.
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It is also planned to install a new, approximately 10,000 square foot asphalt paved parking
south of the existing apartment building providing access to West Holmes Road. Earth
grading will be required to level the project site with cuts and fills ranging from two (2)
to three (3) feet.
Should any of the aforementioned information and assumptions be incorrect, Wolverine
must be contacted immediately to determine if any revisions to our recommendations are
necessary.
1.2 Site Description
The site is bounded by South Washington Avenue to the east, West Holmes Road to the
south, residential housing to the north, and an apartment complex to the west. The site
encompasses approximately 4-acres in area with approximately 25,000 square feet of that
area occupied by the existing Washington Park Apartments. Site balancing and other
earth work was associated with the construction, potentially resulting in undocumented
fill areas being located at the site.
At the time of our drilling operations, the area of the proposed addition was covered with
wood chips and bare topsoil. The area of the proposed parking expansion was covered
with grass and scattered ornamental trees. Based on USGS topographic elevations, the
work areas had elevations ranging from 861 to 862 feet MSL. It appears that the site
surface runoff is directed east and south to catch basins installed in the curb of South
Washington Avenue and West Holmes Road. The site surface was very soft at the time
of drilling and the truck-mounted drilling rig had some difficulties accessing the boring
locations.

2.0 Scope of Work
Wolverine contracted Triple R Drilling to perform four (4) soil borings extending to a
depths ranging from five (5) to twenty (20) feet below the existing ground surface.
Boring B1 was extended to twenty-five (25) feet due to poor soil conditions. The borings
were located in the field by Wolverine utilizing conventional GPS surveying techniques.
The depths and locations of the borings were determined by Fusco, Shaffer & Pappas,
Inc. in conjunction with Wolverine. The borings were completed with a truck-mounted,
rotary-type, drilling rig utilizing 3-¼ inch, continuous flight, hollow stem augers.
The soil samples were collected and sealed in glass jars during drilling in general
accordance to ASTM D1586 Standard Test Method for Standard Penetration Test and
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Split Spoon Sampling. The driller delivered the soil samples recovered from the field
exploration to our laboratory for further observation and testing. Water level
measurements were taken during drilling, upon the completion of drilling, and after
removing the augers. The collapsed depth of the borehole was also recorded and noted on
the boring logs if applicable. Upon completion of drilling the boreholes were backfilled
with the excavated soils that were compacted in lifts during backfilling and repaired with
asphalt cold patch where necessary.
An analysis of the collected samples was performed in our laboratory including visual
classification in general accordance to ASTM D 2487, moisture content determination
general accordance to ASTM D 2216, and unconfined compressive strength estimates
with a hand penetrometer when appropriate. The boring logs and laboratory results can be
found in the Appendix of this report.

3.0

Subsurface Soil Conditions

The observations from the field work indicated that the ground surface at the locations of
the Borings was covered with TOPSOIL ranging in thickness from four (4) to eight (8)
inches thick. A thin covering of landscaping wood chips were noted at the surface of
Boring B2. Beneath the topsoil, SANDY CLAY TOPSOIL FILL, SANDY CLAY
FILL, and buried TOPSOIL was observed extending to a depth of nine and one-half
(9.5) feet at the location of Borings B1 and B2, and to the boring terminus of borings B3
and B4. It appears that this fill material is the result of the site being excavated and
balanced. The thickness of the topsoil and fill materials should be expected to vary in
depth and organic content across the project site and more extensive deposits could be
encountered during site work in areas that were not investigated. In the absence of topsoil
or other foreign debris, it is very difficult to determine the difference between clean fill
and native soils.
Beneath the topsoil, interbedded strata of fine to coarse SAND (SP) and SANDY CLAY
with varying contents of WEATHERED SANDSTONE was observed extending to the
explored depth of the Borings B1 and B2. Several wet sand lenses were observed within
the clay strata.
A standard penetration value (N-value) of 1 was recorded during the sampling of the
granular soils, thus indicating a very loose relative density. Estimates of the unconfined
compressive strength of the cohesive soils (sandy clay) ranged from 0.5 to 1.5 tons per
square foot indicating a medium stiff to stiff.
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4.0 Groundwater Conditions
Groundwater was encountered at both boring locations at depths ranging between three
(3) and twenty (20) feet below grade during drilling operations or upon completion of the
boring or elevations ranging from 860 feet MSL and 843 feet MSL (Table 1.0).
Table 1.0 Groundwater depth/elevation
During Drilling

After Drilling

Boring No.

Depth (ft.)

Elev. (ft)

Depth (ft.)

Elev. (ft)

B1
B2
B3
B4

5.0
20.0
None
None

858.0
843.0
None
None

3.0
15.0
None
None

860.0
848.0
None
None

Seasonal conditions can influence the absence or presence of groundwater at the site and
the groundwater depths should be expected to vary at the time of construction. The
groundwater conditions should be determined by the contractor prior to construction.

5.0

Subgrade Recommendations

5.1
Topsoil and Fill Removal
Based on the results of our field investigation, it appears that approximately nine and onehalf (9.5) feet of topsoil and fill are located within the proposed addition footprint and at
least five (5) feet of fill within the proposed parking area. It appears that this fill material
is the result of the site being excavated and balanced. The depth of the topsoil and fill
could possibly extend to greater depths within the unexplored areas.
The existing fill material and topsoil should be considered unsuitable for use and be
completely removed from construction areas. To generate quantity estimates for topsoil
and fill stripping operations, especially in the parking areas, we recommend that shallow
test pits be performed at several areas across the site to accurately measure the topsoil
thickness and removal depth. If it is difficult to determine if a soil should be considered
topsoil, a loss on ignition analysis (ASTM 2974) should be performed on several samples
to determine organic content. Soils exhibiting an organic content percentage exceeding
5% should be considered unsuitable and removed. Any tree roots remaining after site
clearing should also be removed.
As stated previously, we recommend all the fill materials be entirely removed from within
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the planned building areas; however, some of the fill materials could remain in place
beneath the pavements only, so long as the owner accepts the risks in doing so. These risks
include but are not limited to:




The presence of additional unsuitable soils or organic debris.
Potentially significant differential settlement occurring at an unpredictable rate of
these unsuitable materials.
Groundwater accumulation within these intermixed cohesive and granular soils.

Special care should be taken to identify the presence of any deep topsoil, root mass,
buried fill deposits, utilities, drain tiles, or other construction debris related to the existing
structures or previous construction that may exist on the site in unexplored areas. If any
additional undocumented fill soils are encountered, they should be considered unsuitable
and must be completely removed. The condition and exact depth of removal of these soils
should be determined by a representative of Wolverine or another qualified testing
technician during the stripping activities.
5.2
Subgrade Instability
Based on our experience with similar sites, the near surface soils will prove to be very
susceptible to moisture and construction traffic after topsoil and fill removal and should
be protected as detailed later in this report. Once these soils become unstable, they will
prove to be extremely difficult to improve and will likely require removal. Site balancing
and other earthwork operations should take place in seasonally dry conditions. Efforts
should be made to limit construction traffic to areas outside of the project footprint when
possible and excessive construction traffic on the site should be avoided during wet
periods.
Since portions of the shallow site subgrade soils could consist of clay, natural drainage is
expected to be poor unless supplemented by man-made drainage features. Therefore, such
drainage features (storm drains, ditches, graded slopes, etc.) should be installed as soon
as feasible to remove run-off from rain or snowmelt and minimize ponded water on the
subgrade.
The exposed subgrade surface should be carefully observed to determine if areas of
instability exist after removing any unsuitable soils and prior to placing engineered fill
materials. The subgrade should be observed by a qualified material testing technician
approved by Wolverine and observed immediately prior to fill placement or foundation
installation.
The exposed clay subgrades should be proof-rolled with several passes with a fully loaded,
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dual axle dump truck or similar, rubber tired heavy equipment under the close scrutiny of
the testing technician. Cone penetrometers, soil probes, or other suitable testing equipment
used in conjunction with hand augers should be utilized for testing in excavated areas.
Areas exhibiting instability or rutting exceeding 1 inch should be completely undercut and
removed.
In areas where undercutting becomes necessary, the undercut soils should be replaced
with either properly compacted MDOT Class II granular material or properly compacted
MDOT 21AA aggregate fill, depending upon the condition of the bottom surface of the
undercut. Directions on proper placement and compaction can be found in the following
section. If the bottom surface of the undercut is dry and stable, properly placed and
compacted MDOT Class II should be utilized. If the bottom surface of the undercut is
not stable, properly placed and compacted MDOT 21AA fill material should be utilized
as backfill. It may be necessary to utilize other types of aggregate fill, geotextile fabrics
or chemical stabilization if the excavation still proves difficult to stabilize. These
methods are also detailed in the following sections of our report.
The undercut areas will be within impermeable soils and should be provided with a means
of gravity drainage to allow groundwater infiltration to escape, thus minimizing the
potential for trapping water and creating additional unstable areas. Again, the exact depth
of removal of these soils and specified backfill materials should be determined by a
qualified testing agency during the stripping activities.
5.2
Foundation Excavations
Based on the observed groundwater elevations, excavation of the foundations could be
problematic where groundwater depths meet or exceed an elevation within two (2) feet
of the foundation bearing elevation. The foundation bearing surface should be compacted
prior to concrete forms or reinforcing steel being placed. If groundwater is within three
feet of the bearing surface to be compacted, the groundwater will likely wick to the
bearing surface creating an unstable bearing material.
The site should be dewatered to an elevation of at least three (3) feet below the foundation
bearing surfaces as detailed later in this report to facilitate the excavation and installation
of foundations and subgrade levels. Additional dewatering may be necessary depending
on the conditions of the onsite soils.
It is critical that the existing foundations be protected from being undermined during fill
removal. A well-qualified underpinning contractor should be retained to perform these
services under the supervision of a structural engineer licensed in the State of Michigan.
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Once the site has been sufficiently dewatered, the foundation bearing surfaces should be
compacted prior to form or reinforcing steel placement with a hydraulic hoe-pac or other
suitable, heavy compaction equipment. The use of handheld compaction equipment
should be avoided unless required by workspace constraints. Concrete may then be
placed once the bearing surface is determined to be dry, stable, and suitable for supporting
foundation loads by a well-qualified materials testing technician approved by Wolverine.
Fill soils compacted by walk-behind plate or other light weight soil compacting
equipment should be tested more frequently since deep compaction is difficult to achieve
with this equipment.
5.3

Engineered Fill

Where excavations are within the zone of influence of structure foundations, pavements
and other load bearing structures (Figure 2.0), the excavations must be backfilled with
properly compacted MDOT Class II or MDOT 21AA engineered fill. This includes any
areas where foundations, subsurface structures, utilities, or undocumented fill and topsoil
materials are discovered and removed.
The MDOT Class II and MDOT 21AA
and other forms of engineered fill
should be free of organics, unfrozen,
environmentally clean and well-graded.
The native soil at the bottom surface of
the excavation should be stabilized
prior to placing fill.

Figure 2.0 Engineered Fill Placement
Proposed
Foundation
1.0’

1.0’

8” Lifts of Properly
Compacted MDOT
Class II

Unsuitable
Soil

Placement and compaction of any
required engineered fills should be
Suitable Bearing Soil
monitored by a well-qualified materials
testing agency approved by Wolverine.
The new materials should be placed in individual lifts not exceeding eight (8) inches
in loose thickness. Each lift is to be compacted to 95 percent of the maximum dry density
within three (3) percent of the optimum moisture content as determined in accordance with
ASTM standard method D1557.
As detailed in Figure 2.0, the compaction of the individual lifts should be extended 1 foot
horizontally outside of the structure or pavement for every 1 foot in thickness between the
intended bearing surface and the natural, suitable underlying soils to ensure a properly
compacted lift. A sufficient number of in-place density tests should be performed by an
approved materials testing agency on each lift of the fill. The tests should be performed in
accordance with appropriate MDOT procedures. On-site clay soils utilized as engineered
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fill should be compacted using a sheepsfoot roller and granular engineered fill should be
compacted with a smooth drum vibratory roller or excavator mounted plate compacter
(i.e. hoe-pac). If trapped shallow ground water, “wicks” or otherwise influences
compactive efforts, a static smooth drum roller should be utilized, or the site dewatered.
Fill materials placed immediately adjacent to below-grade structures or piping should be
compacted with light-weight compaction equipment such as jumping jacks or plate
compactors to reduce the potential for damage. Fill soils compacted by walk-behind plate
or other light weight soil compacting equipment should be tested more frequently since
deep compaction is difficult to achieve with this equipment.
Where excavations are within greenbelt areas or other areas that will not be exposed to
any type of loading, the backfill material is not required to be MDOT Class II material;
however, it should consist of organic free, un-frozen, moisture conditioned soil
sufficiently compacted to reduce consolidation.
5.4
Subgrade Stabilization
The moisture sensitive soils observed at the site could require more extensive means of
stabilization than a conventional undercut and replacement. Two methods that have
proven successful on similar sites include geogrid reinforcement and chemical
stabilization. The decision to use either or both of these methods will likely be made after
earthwork operations have begun and will be based on several factors including soil
condition, weather, planned use, etc. For this project site, we would anticipate that any
subgrade instability should be localized and able to be corrected utilizing geogrid
reinforcement.
Generally, we have seen the use of chemical stabilization in large areas such as building
pads and large parking areas be successful while utilizing geogrid reinforcement in drives
and more isolated areas of instability. If larger areas become unstable, Wolverine will be
able to provide chemical stabilization recommendations under a separate report. We have
outlined the procedures for geogrid reinforced methods in the following section.
5.4.1
Geogrid Reinforced Subgrade Stabilization
This form of stabilization entails the initial placement of an overlapped, non-woven
geotextile fabric across the entire existing unstable subgrade in accordance to the
manufacturer’s recommendations. Some fine grading should be performed to clear the
site of any standing water or otherwise loose or rutted soils to create a level, homogeneous
working surface. Once the geotextile has been placed, a geogrid material such as Tensar
TriAx™ TX160 or TX190L or similar material should then be placed in accordance to
the manufacturer’s recommendations.
After undercut or fine grading is achieved, the subgrade should be verified to determine
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the proper filling operation. TX160 or similar geogrid should be utilized with properly
placed and compacted MDOT 21AA where the backfill section is less than eighteen (18)
inches in thickness. No less than ten (10) inches of MDOT 21AA should be utilized with
TX160 or similar geogrid. Where the backfill section thickness exceeds twenty-four (24)
inches, TX 190L or similar geogrid could be utilized with a crushed stone or concrete
aggregate with minimum aggregate size of one (1) inch and maximum aggregate size of
three (3) inches, commonly referred to as 1” x 3” stone as an alternative to the TX 160
section. This aggregate section should then be top dressed with a minimum of two (2)
inches of compacted MDOT 21AA top dressing to provide a level and stable base for
pavement or floor slab placement. Under no circumstances should less than two (2) feet
of 1” x 3” stone and two (2) inches of MDOT 21AA top dressing be utilized in
conjunction with TX190L or similar geogrid. It may be necessary to perform several insitu tests with the geogrid material to determine the appropriate geogrid and aggregate
type as well as lift thickness.
Where undercuts are performed, regardless of depth, measures will need to be taken to
prevent the accumulation of water within the geogrid reinforced section due to the
relatively impermeable surrounding subgrade soils. This can be achieved through the use
of proper surface and subsurface grading and socked drain tiles, especially if the
construction areas will be exposed throughout wet seasons.
The geogrid stabilization methods may also be utilized for foundation undercuts taking
groundwater into consideration. If the undercut surface is dry and moderately stable, the
TriAx TX160 (or similar) and MDOT 21AA section could be utilized. If the undercut
surface exhibits excessive moisture or wicking of groundwater to the surface when
compacted, the TriAx TX 190L (or similar) and 1” x 3” stone section should be utilized
until the backfill is at least one (1) foot above the static groundwater elevation. To
minimize the migration of fines, a non-woven separation fabric should be utilized over
the aggregate if additional MDOT Class II Sand Fill is required to achieve the foundation
bearing elevation. All fill materials should be properly placed and compacted as detailed
in our report.
5.5
Excavation Safety
To reduce the chances of collapsing the excavation, materials removed from excavations
should not be stockpiled adjacent to the sidewalls of the excavation. All excavations,
regardless of depth or use, should be constructed in strict accordance to current OSHA
guidelines. If temporary shoring of excavation sidewalls is performed, a professional
engineer licensed in the State of Michigan must design it.
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Foundation Recommendations

After the unsuitable soil materials have been completely removed, it appears that a
conventional shallow spread foundation system constructed on suitable native soils or
properly placed and compacted engineered fill bearing on suitable native soils should be
suitable for the support of the proposed Washington Park Apartments addition. The
foundations for the proposed building addition should be designed for a maximum net
allowable soil bearing capacity of 2,000 pounds per square foot and bear on the suitable
native soils or properly placed and compacted engineered fill bearing on suitable native
soils.
Total foundation settlements are estimated to be less than 1 inch with differential
settlement approximately ½ that value. The footings should bear on similar materials to
avoid excessive differential settlement even if it means undercutting what would
otherwise be suitable soils. A well-qualified materials testing technician approved by
Wolverine should observe the bearing surfaces immediately prior to placing concrete or
reinforcing steel and verify the bearing capacity utilizing suitable test methods.
To resist punching, footings should have minimum dimensions of 30 inches and strip
footings should have a minimum width of 18 inches. Due to the presence of loose, wet
sand within the proximity of the building footprint, trench poured footings should be
avoided. All foundation bearing surfaces must be compacted as directed in Section 5.0
Subgrade Recommendations. Foundations located in unheated areas must bear at a depth
of at least 42 inches below final surface grades to guard against frost damage. If
construction is to take place in the winter months, measures should be taken to protect all
excavations from freezing.
Special care will need to be taken when preparing the foundation bearing soils to support
the proposed addition. Prior to foundation installation, any existing undocumented fill and
loose/disturbed native soils not encountered during drilling must be removed as directed
in Section 5.0 Subgrade Recommendations. Decisions to extend the foundation
excavation based on the subgrade that is exposed after excavation should be made by a
representative of Wolverine at the time of construction.
The proposed addition should be structurally separated from the existing building since
the addition will incur some settlement independent of the existing facility. As stated
previously, it is critical that the existing foundations be protected from being undermined
during fill removal. A well-qualified underpinning contractor should be retained to
perform these services under the supervision of a structural engineer licensed in the State
of Michigan.
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Site Seismic Classification

Based on USGS geologic mapping of this portion of Ingham County and our experience,
we anticipate that the general subsurface conditions consist of glacial drift ranging from
0 to 60 feet in thickness overlying the Saginaw Formation. This area of Ingham County
is in the Central Stable Tectonic Region and in Seismic Zone 1 of the International
Building Code (2015), Unified Building Code (UBC) and the Building Officials
Congress of America. This Zone indicates that minor damages due to earthquakes might
be expected in this area. Based on our findings and a review of other data sources, we
recommend that the seismic design for this project be based on Site Class D.
The 2015 USGS NEHRP probabilistic ground motion design values for a Site Class D
located at these coordinates are detailed in the USGS Design Maps Summary Report
included in the Appendix of this report.

8.0

Floor Slab Recommendations

The subgrade soils utilized for the support of slabs-on-grade should be prepared as
indicated in Section 5.0 Subgrade Recommendations of this report. If the subgrade soils
prove difficult to stabilize or if a qualified technician identifies any soft, loose, or
otherwise unsuitable soils, we recommend that these materials be undercut to an adequate
depth and replaced as detailed previously in this report.
Prior to concrete placement for floor slabs, we recommend additional observation and
testing of the building pad subgrades. The purpose of the re-evaluation is to identify any
areas of subgrade that were disturbed during construction activities and verify subgrade
conditions are suitable for floor slab support. The re-evaluation of the subgrade should
consist of a thorough proofroll unless the area is not accessible with proper proofrolling
equipment. Otherwise, the evaluation of the exposed subgrade should consist of density
testing and/or the use of appropriate hand-operated equipment such as hand augers and
cone penetrometers. Unsuitable subgrade identified by the materials testing consultant
should be recompacted or removed and replaced with engineered fill.
In addition, we recommend the top 6 inches of the slab subbase consist of an approved
granular material. The purpose of this is to provide a leveling surface for construction of
the slab and a moisture capillary break between the slab and the underlying soils. We
recommend MDOT Class II granular material for this purpose. The MDOT Class II must
also be compacted per the directions in Section 5.2 Engineered Fill of this report.
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We recommend providing vapor retarders below floor slabs that will receive an
impermeable floor finish/seal, or a floor covering which would act as a vapor retarder.
Even if these floor coverings are not planned, the vapor retarder can reduce the
transmission of moisture vapor from the ground into the building, which can occur due
to thermal and humidity variations and other conditions. Continuously placing and
overlapping at least 18 inches of plastic sheeting is suitable for the vapor retarder system.
For durability purposes during construction, we recommend the thickness of the plastic
sheets be no less than 10 mils.
The vapor retarder should be protected from damage during construction especially when
transporting concrete across the prepared subgrade. The placement of a vapor retarder
affects construction of the floor slab, concrete curing, and the rate of moisture loss as the
concrete dries. We would be pleased to discuss considerations related to vapor retarders
in more detail, if desired. Slabs should be separated by isolation joints from structural
walls and columns bearing on their own foundations to permit relative movement.
Provide a minimum of 6 inches of engineered fill between the bottom of the slab and the
top of the shallow spread foundation below. Otherwise, make other arrangements to allow
for potential relative settlements.
Slabs should be suitably reinforced to make them as rigid as necessary. Proper joints
should be provided to structurally separate the slab from the foundation walls and column
pads 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. The American Concrete Institute (ACI)
recommends a maximum panel size (in feet) equal to approximately three times the
thickness of the slab (in inches) in both directions. For example, joints are recommended
at a maximum spacing of 12 feet based on having a 4-inch slab.
Since heavy equipment traffic is anticipated, it may be necessary to utilizing the rigid
pavement section in place of a conventional floor slab. In areas not expecting heavy
machinery traffic, a modulus of subgrade reaction for the native soils (or imported fills)
specified and conditioned as described in this report of 100 psi/in may be used for the
floor slab design. This value may be confirmed in the field by performing a 1-foot by 1foot plate load test. However, depending on how the slab load is applied, the value may
have to be geometrically modified.
Cracking of slab-on-grade concrete is normal and should be expected. Cracking can occur
not only as a result of heaving of the supporting soil, but also as a result of concrete curing
stresses. The occurrence of concrete shrinkage cracking and problems associated with
concrete curing may be reduced and/or controlled by limiting the slump of the concrete,
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proper concrete placement, finishing, and curing, and by the placement of crack control
joints at frequent intervals, particularly where re-entrant slab corners occur.

9.0

Pavement Section Recommendations

Based on our analysis and our experience in the general site area with similar subgrade
soils, we have made the following assumptions in our AASHTO design methods for
flexible pavement based on a service life of 20 years.
o
o
o
o
o
o
o
o
o

The subgrade has been properly prepared as outlined in this report
All fill materials are compacted to 95 percent of the maximum dry density as
determined by ASTM D 1557
Compacted Engineered Fill CBR = 5
Reliability = 95%
Standard Deviation = 0.49
Initial Serviceability Index = 4.2
Terminal Serviceability Index = 2.0
Estimated Traffic Volume (Light Duty) - 50,000 ESAL’s (Construction and
Service)
Estimated Traffic Volume (Medium Duty) - 500,000 ESAL’s (Construction and
Service)

The CBR value should be field verified when specific traffic frequencies and axle loading
information is made available. The following “light duty” asphalt pavement section
should be suitable for personal vehicle traffic only. The “medium duty” asphalt section
should be utilized in areas of high traffic or areas where larger vehicle traffic is anticipated
(i.e. delivery trucks, garbage trucks). The “heavy duty” concrete section should be
installed in the dumpster pad/approach area and in heavy truck (i.e. tractor trailer) traffic
areas.
Periodic maintenance should be expected and performed on all pavements during the
service life. All pavement materials and construction procedures should conform to
MDOT or appropriate local requirements.
Table 2.0 Recommended Pavement Sections
Flexible Light Duty
Subgrade Drainage
Layer
Aggregate Layer

8” MDOT Class II

Flexible Medium
Duty
8” MDOT Class II

Rigid Heavy Duty

10" MDOT 21AA

10” MDOT 21AA

10" MDOT 21AA

Leveling Course

2" MDOT 13A

2.5" MDOT 13A

---

Wearing Course

2" MDOT 36A

3.0" MDOT 36A

8" MDOT P1
Concrete

8” MDOT Class II
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Prior to placing any road base materials, the exposed subgrade soils should be tested in
accordance to the recommendations outlined in Section 5.0 Subgrade Preparation. Areas
exhibiting deep instability not suitable for undercuts should be covered with a geogrid
fabric properly installed to the product manufacturers recommendations prior to placing
engineered fill. Where geogrid is required, the backfill should consist of at least 10 inches
of MDOT 21AA that is continued until the pavement bearing elevation is achieved.
Wolverine should be provided the opportunity to approve the geogrid material prior to
installation.
Vehicular 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.

10.0

Groundwater During Construction

Shallow groundwater is anticipated to be encountered, especially during fill removal. The
groundwater conditions should be investigated by the contractor prior to construction to
determine the actual volume of groundwater present. Collection trenches, proper site
grading, gravity drainage system, sump pumps, or other conventional minor dewatering
procedures should be thoroughly investigated; however, these methods might not be
sufficient to keep the excavations in a relatively dry condition during construction. More
intensive dewatering measures (i.e. well points, deep sumps, eductor wells, etc.) cannot
be ruled out if the subgrade soils contain excessive amounts of groundwater. The
contractor should be responsible for determining the groundwater conditions and
dewatering plan prior to construction and provide that information, to Wolverine for
review.
The existing subgrade materials expected within the proposed excavations will become
unstable when exposed to moisture and construction traffic. The excavations will be
difficult if not impossible to dry and re-stabilize after being disturbed. Precipitation
during earthwork operations will exacerbate the negative effects of construction traffic.
The contractor will have to keep the excavations in a “dry condition” and free from
surface runoff and other forms of moisture to reduce the potential for moisture related
instability.
The proposed building foundations and subsurface levels should be provided with a
means of permanent drainage to prevent the buildup of groundwater behind walls and
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beneath floor slabs. We recommend that a gravity foundation drainage system be
installed during foundation installation. A typical foundation drainage system would
consist of a 4-inch diameter or larger flexible or rigid perforated pipe protected by a
proper filter medium (clean, coarse granular fill) and a non-woven geotextile fabric. The
non-woven filter fabric is intended to encircle or wrap the entire system. This system
would be gravity fed the site stormwater management system. It may be necessary to
utilize sump pits and pumps to remove the collected water from within the building if
grades do not permit gravity drainage.

11.0

Limitations

Our recommendations submitted for the proposed Washington Park Apartments addition
are based on the available project details furnished by the Fusco, Shaffer & Pappas, Inc.
and the Lansing Housing Commission. If there are any revisions to the plans for this
project or if deviations from the subsurface conditions noted in this report are encountered
during construction, Wolverine must be notified immediately to determine if changes in
the provided recommendations are required. If Wolverine is not retained to perform these
functions, Wolverine cannot be responsible for the impact of those conditions on the
performance of the project.
Wolverine 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 and additional borings are performed,
Wolverine should be retained to review the final design plans and specifications. This
review is necessary to verify that our findings 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 the Lansing Housing Commission and Fusco,
Shaffer & Pappas, Inc. for the specific application to the new Washington Park
Apartments addition planned for Lansing, Michigan.
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ATC Hazards by Location

Hazards by Location
Search Information
Address:

3200 S Washington Ave, Lansing, MI 48910, USA

Coordinates:

42.7006391, -84.5627554

Elevation:

862 ft

Timestamp:

2020-04-27T19:28:06.056Z

Hazard Type:

Seismic

Reference
Document:

NEHRP-2015

Risk Category:

II

Site Class:

D

862 ft

Report
a map
error
Map data
©2020
Google

MCER Horizontal Response Spectrum

Design Horizontal Response Spectrum
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Basic Parameters
Name

Value

Description

SS

0.094

MCER ground motion (period=0.2s)

S1

0.046

MCER ground motion (period=1.0s)

SMS

0.15

Site-modified spectral acceleration value

SM1

0.111

Site-modified spectral acceleration value

SDS

0.1

Numeric seismic design value at 0.2s SA

SD1

0.074

Numeric seismic design value at 1.0s SA

Additional Information
Name

Value

Description

SDC

B

Seismic design category

Fa

1.6

Site amplification factor at 0.2s

Fv

2.4

Site amplification factor at 1.0s

https://hazards.atcouncil.org/#/seismic?lat=42.7006391&lng=-84.5627554&address=3200 S Washington Ave%2C Lansing%2C MI 48910%2C USA
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CRS

0.948

Coefficient of risk (0.2s)

CR1

0.898

Coefficient of risk (1.0s)

PGA

0.046

MCEG peak ground acceleration

FPGA

1.6

Site amplification factor at PGA

PGAM

0.074

Site modified peak ground acceleration

TL

12

Long-period transition period (s)

SsRT

0.094

Probabilistic risk-targeted ground motion (0.2s)

SsUH

0.099

Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

SsD

1.5

Factored deterministic acceleration value (0.2s)

S1RT

0.046

Probabilistic risk-targeted ground motion (1.0s)

S1UH

0.052

Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

S1D

0.6

Factored deterministic acceleration value (1.0s)

PGAd

0.5

Factored deterministic acceleration value (PGA)

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building code
adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before proceeding with
design.

Disclaimer
Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Services.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility or
liability for its accuracy. The material presented in the report should not be used or relied upon for any specific application without competent
examination and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does not intend that the
use of this information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor
to substitute for the standard of care required of such professionals in interpreting and applying the results of the report provided by this website.
Users of the information from this website assume all liability arising from such use. Use of the output of this website does not imply approval by
the governing building code bodies responsible for building code approval and interpretation for the building site described by latitude/longitude
location in the report.
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CLIENT Lansing Housing Commission

PROJECT NAME Addition to Washington Park Apartments

PROJECT NUMBER 20-0041

PROJECT LOCATION 3200 Washington Avenue, Lansing, MI

DATE STARTED 4/21/20

COMPLETED 4/21/20

DRILLING CONTRACTOR Triple R Drilling

GROUND ELEVATION 863 ft

DRILLING METHOD Hollow Stem Augers
LOGGED BY DJW

CHECKED BY DJW

AT TIME OF DRILLING 5.00 ft / Elev 858.00 ft
AT END OF DRILLING ---
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Dark brown SANDY TOPSOIL FILL (8")
Brown, fine to medium SAND FILL, with gravel, moist to wet
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Mottled brown to black, SANDY CLAY TOPSOIL FILL, moist

Mottled brown to black, SANDY TOPSOIL, wet
10

(CL) Mottled gray, medium stiff SANDY CLAY, trace gravel, moist

15

(SP) Brown, very loose, fine to medium SAND, with gravel, wet
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25

(CL) Gray, stiff, SANDY CLAY, trace gravel, moist
Bottom of borehole at 25.0 feet.
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CLIENT Lansing Housing Commission

PROJECT NAME Addition to Washington Park Apartments

PROJECT NUMBER 20-0041

PROJECT LOCATION 3200 Washington Avenue, Lansing, MI

DATE STARTED 4/21/20

COMPLETED 4/21/20

DRILLING CONTRACTOR Triple R Drilling

GROUND ELEVATION 863 ft

DRILLING METHOD Hollow Stem Augers
LOGGED BY DJW

CHECKED BY DJW

AT TIME OF DRILLING 20.00 ft / Elev 843.00 ft
AT END OF DRILLING ---

WOOD CHIPS (2")
Dark brown SANDY TOPSOIL FILL (8")
Brown, fine to medium SAND FILL, with gravel, moist
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Mottled brown to black, SANDY CLAY TOPSOIL FILL, moist
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Mottled brown to black, SANDY TOPSOIL, very moist
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(CL) Mottled gray, stiff SANDY CLAY, trace gravel, moist

15

(CL) Gray, stiff, SANDY CLAY, with occasional wet sand seams,
trace gravel, moist to wet

20

Bottom of borehole at 20.0 feet.
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CLIENT Lansing Housing Commission

PROJECT NAME Addition to Washington Park Apartments

PROJECT NUMBER 20-0041

PROJECT LOCATION 3200 Washington Avenue, Lansing, MI

DATE STARTED 4/21/20

COMPLETED 4/21/20

DRILLING CONTRACTOR Triple R Drilling

GROUND ELEVATION 862 ft

DRILLING METHOD Hollow Stem Augers
LOGGED BY DJW

CHECKED BY DJW

AT TIME OF DRILLING --AT END OF DRILLING ---
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Dark brown SANDY TOPSOIL FILL (4")
Mottled brown to black, SANDY CLAY TOPSOIL FILL, moist

Mottled brown and gray, SANDY CLAY FILL, with gravel, moist
5

Bottom of borehole at 5.0 feet.
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CLIENT Lansing Housing Commission

PROJECT NAME Addition to Washington Park Apartments

PROJECT NUMBER 20-0041

PROJECT LOCATION 3200 Washington Avenue, Lansing, MI

DATE STARTED 4/21/20

COMPLETED 4/21/20

DRILLING CONTRACTOR Triple R Drilling

GROUND ELEVATION 861 ft

DRILLING METHOD Hollow Stem Augers
LOGGED BY DJW

CHECKED BY DJW

AT TIME OF DRILLING --AT END OF DRILLING ---
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3-4-8
(12)

4.5

SS

2-2-2
(4)

0.5

Dark brown SANDY TOPSOIL FILL (6")
Mottled brown to black, SANDY CLAY TOPSOIL FILL, moist

Mottled brown and gray, SANDY CLAY FILL, with gravel, moist
5

Bottom of borehole at 5.0 feet.
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BORING LOG TERMINOLOGY
COARSE-GRAINED SOIL
(more than 50% of material is larger than No. 200 sieve size.)

VISUAL MANUAL PROCEDURE

LABORATORY CLASSIFICATION CRITERIA

UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART

D30

D60
CU =

GW

greater than 4; CC =

between 1 and 3
D10 x D60

D10
Clean Gravel (Less than 5% fines)

GRAVEL
More than 50% of
coarse
fraction larger than
No. 4 sieve size

GW

Well-graded gravel;
gravel-sand mixtures,
little or no fines

GP

Poorly-graded gravel;
gravel-sand mixtures,
little or no fines

GP

Not meeting all gradation requirements for GW

For soils where it is difficult to distinguish if it is a coarse or finegrained soil:

GM

Atterberg limits below “A”
line or PI less than 4

GC

Atterberg limits above “A”
line with PI greater than 7

x
x
x
x

Above “A” line with PI
between 4 and 7 are
borderline cases requiring
use of dual symbols

D60
Gravel with fines (More than 12% fines)

SW

D30

CU =

greater than 6; CC =
D10

GM

Silty gravel; gravel-sandsilt mixtures

GC

Clayey gravel; gravelsand-clay mixtures

Clean Sand (Less than 5% fines)

SAND
50% or more of
coarse
fraction smaller than
No. 4 sieve size

SW

Well-graded sand; sandgravel mixtures, little or
no fines

SP

Poorly graded sand;
sand-gravel mixtures,
little or no fines

Sand with fines (More than 12% fines)
SM

SC

Silty sand; sand-siltgravel mixtures
Clayey sand; sand–claygravel mixtures

FINE-GRAINED SOIL
(50% or more of material is smaller than No. 200 sieve size)
ML
SILT
AND
CLAY
Liquid limit
less than
50%

CL

Inorganic silt; sandy silt
or gravelly silt with slight
plasticity
Inorganic clay of low
plasticity; lean clay,
sandy clay, gravelly clay

When laboratory tests are not performed to confirm the classification of soils exhibiting borderline classifications, the two possible
classifications would be separated with a slash, as follows:

between 1 and 3
D10 x D60

SP

Not meeting all gradation requirements for SW

SM

Atterberg limits below “A”
line or PI less than 4

SC

Atterberg limits above “A”
line with PI greater than 7

SC/CL (CLAYEY SAND to Sandy LEAN CLAY)
SM/ML (SILTY SAND to SANDY SILT)
GC/CL (CLAYEY GRAVEL to Gravelly LEAN CLAY)
GM/ML (SILTY GRAVEL to Gravelly SILT)

For soils where it is difficult to distinguish if it is sand or gravel,
poorly or well-graded sand or gravel; silt or clay; or plastic or nonplastic silt or clay:

x SP/GP or SW/GW (SAND with Gravel to GRAVEL with Sand)
x SC/GC (CLAYEY SAND with Gravel to CLAYEY GRAVEL with
Sand)

x SM/GM (SILTY SAND with Gravel to SILTY GRAVEL with

Above “A” line with PI
between 4 and 7 are
borderline cases requiring
use of dual symbols

Determine percentages of sand and gravel from grain-size curve.
Depending on percentage of fines (fraction smaller than No. 200
sieve size), coarse-grained soils are classified as follows:

x
x
x
x
x
x
x
x
x
x

Sand)
SW/SP (SAND or SAND with Gravel)
GP/GW (GRAVEL or GRAVEL with Sand)
SC/SM (CLAYEY to SILTY SAND)
GM/GC (SILTY to CLAYEY GRAVEL)
CL/ML (SILTY CLAY)
ML/CL (CLAYEY SILT)
CH/MH (FAT CLAY to ELASTIC SILT)
CL/CH (LEAN to FAT CLAY)
MH/ML (ELASTIC SILT to SILT)
OL/OH (ORGANIC SILT or ORGANIC CLAY)

Less than 5 percent……………………..……...GW, GP, SW, SP
More than 12 percent……………………..…….GM, GC, SM, SC
5 to 12 percent……………...……..Cases requiring dual symbols

DRILLING AND SAMPLING ABBREVIATIONS

xSP-SM or SW-SM (SAND with Silt or SAND with Silt and Gravel)

xSP-SC or SW-SC (SAND with Clay or SAND with Clay and

Gravel)
xGP-GM or GW-GM (GRAVEL with Silt or GRAVEL with Silt and
Sand)
xGP-GC or GW-GC (GRAVEL with Clay or GRAVEL with Clay
and Sand)
If the fines are CL-ML:
xSC-SM (SILTY CLAYEY SAND or SILTY CLAYEY SAND with
Gravel)
xSM-SC (CLAYEY SILTY SAND or CLAYEY SILTY SAND with
Gravel)
xGC-GM (SILTY CLAYEY GRAVEL or SILTY CLAYEY GRAVEL
with Sand)
xGM-GC (CLAYEY SILTY GRAVEL or CLAYEY SILTY GRAVEL
with Sand)

2ST
3ST
AS
GS
LS
NR
PM
RC

–
–
–
–
–
–
–
–

SB

–

VS
WS

–
–

Shelby Tube – 2” O.D.
Shelby Tube – 3” O.D.
Auger Sample
Grab Sample
Liner Sample
No Recovery
Pressure Meter
Rock Core diamond bit. NX size, except
where noted
Split Barrel Sample 1-3/8” I.D., 2” O.D.,
except where noted
Vane Shear
Wash Sample
OTHER ABBREVIATIONS

PARTICLE SIZES

SILT
AND
CLAY
Liquid limit
50%
or greater

OL

Organic silt and organic
clay of low plasticity

MH

Inorganic silt of high
plasticity, elastic silt

CH

Inorganic clay of high
plasticity, fat clay

OH

Organic silt and organic
clay of high plasticity

PT

Peat and other highly
organic soil

-

Boulders
Cobbles
Gravel- Coarse
Fine
Sand- Coarse
Medium
Fine
Silt and Clay

WOH
WOR
SP
PID
FID

Greater than 12 inches
3 inches to 12 inches
3/4 inches to 3 inches
No. 4 to 3/4 inches
No. 10 to No. 4
No. 40 to No. 10
No. 200 to No. 40
Less than (0.0074 mm)

PLASTICITY CHART

Topsoil

Void

Sandstone

PLASTICITY INDEX (PI) (%)

OTHER MATERIAL SYMBOLS

50

CH
40

A LINE
PI=0.73 (LL-20)

30

CL

10

ML & OL

0
0

10

20

30

Parting
Seam
Layer
Stratum
Pocket
Lens
Hardpan/Till

–
–
–
–
–
–
–

Lacustrine
Mottled

–
–

Varved

–

MH & OH

20

CL+ML

40

50

60

70

80

90

100

Occasional –
Frequent
–
Interbedded –

LIQUID LIMIT (LL) (%)

Asphalt

Glacial
Till

Weight of Hammer
Weight of Rods
Soil Probe
Photo Ionization Device
Flame Ionization Device

DEPOSITIONAL FEATURES

60

HIGHLY
ORGANIC
SOIL

–
–
–
–
–

as much as 1/16 inch thick
1/16 inch to 1/2 inch thick
1/2 inch to 12 inches thick
greater than 12 inches thick
deposit of limited lateral extent
lenticular deposit
an unstratified, consolidated or cemented
mixture of clay, silt, sand and/or gravel, the
size/shape of the constituents vary widely
soil deposited by lake water
soil irregularly marked with spots of different
colors that vary in number and size
alternating partings or seams of silt and/or
clay
one or less per foot of thickness
more than one per foot of thickness
strata of soil or beds of rock lying between or
alternating with other strata of a different
nature

CLASSIFICATION TERMINOLOGY AND CORRELATIONS
Siltstone

Base

Coal

Limestone

Concrete

Shale

Fill

Cohesive Soils

Cohesionless Soils
Relative Density

N-Value
(Blows per foot)

Very Loose
Loose
Medium Dense
Dense
Very Dense
Extremely Dense

0 to 4
4 to 10
10 to 30
30 to 50
50 to 80
Over 80

Consistency
Very Soft
Soft
Medium
Stiff
Very Stiff
Hard

N-Value
(Blows per foot)

Undrained Shear
Strength (kips/ft2)

0-2
2-4
4-8
8 - 15
15 - 30
> 30

0.25 or less
0.25 to 0.50
0.50 to 1.0
1.0 to 2.0
2.0 to 4.0
4.0 or greater

Standard Penetration ‘N-Value’ = Blows per foot of a 140-pound hammer falling 30 inches on a 2-inch O.D. split barrel sampler, except
where noted.

