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McDowell & Associates

Gaotochnics), Environmenta/ & Hydrogealogical Services » Materials Testing & Inspection

21355 Hatcher Avenue, Ferndale, MI 48220
Phane: (248) 3589-2066 » Fax: (248) 399-2157

February 27, 2017
L.J. Griffin Funeral Home
7707 Middlebelt Road :
Westland, Michigan 48185 Job No. 17-041
Attention: Mr. David Griffin
Subject: Soils Investigation

Proposed Funeral Home
Beek and 11 Mile Roads
Novi, Michigan

Dear Mr. Griffin:
In accordance with your request, we have pecformed a Soils Investigation at the subject project.

Four (4) Soil Test Borings, designated as 1 through 4, were performed at the locations staked by
your surveyors. The approximate locations of the borings are shown on the Scil Boring Locetion
Plan which accompanies this report. Borings 1, 2 and 4 were drilled in the planned building
location and were advanced to a depth of twenty feet six inches (20'6") below the existing
ground surface at these boring locations. Bering 3 was drilled in the planned perking lot arca
and was advanced to a depth of ten feet six inches (10'6"). Surface elevations shown on the logs
of Borings 1, 2 and 4 were on the surveyor stakes. No elevation was written on the stake for

Boring 3.

Soil descriptions, groundwater observations and the results of field and Taboratory tests are to be
found on the accompanying Logs of Soil Test Borings and summary sheet of Sieve Analysis
results.

Roring 1 encountered one foot six inches (1'6") of possible fill soils followed by stiff Lo
extremely stiff brown to blue silty clay which were found throughout the remaindex of this
boring. Borings 2, 3 and 4 encountered two feet (2') of fill and possible fill soils, one foot six
inches (1'6"™) to six feet six inches (6'6") of stiff to extremely stiff brown to variegated silty clay,
one foot (1') to two feet four inches (2'4") of medium compact to extremely compact brown silty
sand ta silty sand and gravel, followed by very stiff to extremely stiff brown to blue silty clay.
The fill and possible fill soils found in the borings consist of topsoil and stiff brown and
discolored brown silty clay.

Soil descriptions and depths shown on the boring logs are approximate indications of change
fram one soil type to another and are not intended to represent an area of exact geological change
or stratification. Alsa, the site shows signs of modification which could indicate fil} and soil
conditions different from. those encountered at the boring locations.

Mid-Michigan Office
3730 James Savage Road, Midland, MI 48642
Phone: (389) 496-3610  Fax: (989) 496-31S0
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Water was encountered in the borings at depths ranging from four feet (4') to fourteen feet (14)
below the existing ground surface. Water was measured upon completion of the drilling
operation in the borings at depths ranging from six feet (6) to nincteen feet (19'). It should be
noted that short-term groundwater observations may not provide a reliable indication of the .
depth of the water table. In clay soils, this is due to the slow rate of infiltration of water into the
borehole as well as the potential for water to become trapped in overlying layers of granular soils
during periods of heavy rainfall. Water levels in granular soils fluctuate with seasonal and
climatic changes as well as the amount of rainfall in the arca immediately prior to the
measurements. It should be expected that groundwater level fluctuations may occur on a
scasonal basis and that scams of water-bearing sands or silts could be found within the various

clay strata at the site.

Standard Penetration Tests made during sampling indicate thar the native soils at the site have
fair to very good strengths and densities. Tests taken at a depth of two feet six inches (2'6") gave
results ranging from (8) to twelve (12) blows per foot. The five foot (5') test values varied from
sixteen (16) to thirty-three (33) blows per foot. At a depth of seven feet six inches (7'6"), the
results ranged from fourteen (14) to twenty (20) blows per six inches (6"). At ten fect (10°) and
below, penetration indices varied from nineteen (19) blows per foot to twenty-nine (29) blows
per nine inches (9").

It is understood that a one~ to two-story slab-on-grade funeral home building with parking Jot
and drives will be constructed at the site. [t is assumed that the structure will transmit moderate
loads to the supporting soils and pavements will support mostly autornobile traffic with
occasional trucks.

Based on the project information provided and the results of field and laboratory tests, it is
believed that the new structure could be supported by conventional spread or strip footings. All
exterior footings should be constructed at, or below, 2 minimum frost penetration depth of three
feet six inches (3'6") below finished grade. All interior and exterior load-bearing footings should
extend through non-engineered fill soils, soils containing a significant amount of organic
substances, or excessively weak soils. All strip footings should be continuously reinforced in
order to minimize the noticeable effects of differential settlement.

Footings constructed at the following boring locations could be proportioned for the design soil
pressures shown in the table below:

Boring Depth Soil Pressure (psf)
1 - 1'6"t0 4'0" 3500
4'6" 1o 12'0" 4000
2 20" to 4'0" 3000
4'6" to 12'Q" 4000
4 20" to 4'6" 2300
50" to 120" 4000
MAR-3L-2817 12:83 17344251662 = A P.@3
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Higher design soil pressures are available at various depths in the individual borings and could
be detailed, if desired.

Tt should be noted that footing excavations may be near, or below, the level at which watet was
encountered in Borings 2 and 3. Depending upon the depth of the footings relative to the
existing ground surface and the actual conditions at the time of construction, it may be necessary
to depress the water table in these locations to allow for footings to be constructed. Water
seepage in sands above clay in the vicinity of Boring 3 should be manageable with construction
pumping and sumps. IJowever, this is not known for certain. If large volumes of water or
saturated granular soils are encountered, special dewatering techniques may be required. Wet
sand soils were encountered in Boring 2. It is sometimes possible to construct strip footings a
foot or so below the water table in coarse granular soils using a rapid sequence of excavation and
placement of concrete. If this is not possible, it may be necessary to use specia] dewatering
teohniques to depress the water table. A potential exists during any dewatering operation that
nearby existing structures or utilities could be affected by the dewatering and could scttle,
especially if the nearby buildings are supported on shallow frost depth footings. Therefore,
extrerae cantion should be practiced during any dewatering operation if nearby houses, buildings,
structures or nearby utilities are sensitive to settlement. Extreme care must be taken to minimize
any removal of soil fines during any dewatering operation to not cause ground loss.

Fill and possible fill soils were found in the borings. If the possibility of more than noomal
differential movement can be tolerated, slab-on-grade floors or floor-supporting backfill could be
placed at, or mear, the present grade. Any topsoil, soft, loose, highly organic or obviously
objectionable material should be removed and the subgrade thoroughly proof-compacted with
heavy, mbber-tired equipment. If, during the proof-compaction operation, eress are found where
the soils yield excessively, the yielding materials should be scarified, dried and re-compacted or
removed and replaced with engineered fill. Whete fill or backfill is required to raise the
subgrade for concrete floors, it is suggested that clean, well-graded granulat soils be used. If
clay material is utilized, it should be placed within two percent (2%} of its optimum rooisture
content. The fill should be deposited in horizontal lifts not to exceed nine inches (9%) in
thickness with each lift being compacted uniformly to a minimum density of ninety-five percent
(95%) of its maximum wvalue as determined by the Modified Proctor Test (A.A.SHT.O. T-180

or A.S.T.M. D-1537).

If the possibility of more than normal differential movement cannot be tolerated, then all existing
fill soils should be removed and replaced with engineered fill meeting the requirements outlined
above or the floor slab should be structurally supported,

It appears that the subgrade soils consist of clay soils. We would expect the clay soils to have
California Bearing Ratios (CBRs) on the order of three percent (3%) and a modulus of subgrade
reaction of about one hundred pounds per cubjc inch (100 pei). It appears these soils ey have a
high percentage of silt-size particles which would indicate they could tend to have a severe frost

heave potential.

Based on the above estimated CBR value, we have made the following pavement analysis, The
sife soils appear to be susceptible to frost heave. Consequently, it is suggested that in areas of

MAR-B1-2817 12:83 17344251602 58x% P.24



03-0172017 11:53AM FAX 17344251662 L.J. Griffin Westland @ ooos3-0011
02/27/2817 17:36 2403932157 MCDOWELL AND A3SOC PAGE @6/12

Page -4- Tob No. 17-041

automobile and light truck traffic, three inches (3") of asphalt with eight inches (38") of high
quality, well-graded granular base course be used. In the areas subject to a considerable amount
of truck traffic, it is recommended that the asphalt thickness be increased by @ minimum of one
and one-half inches (114"™). In the areas to be paved, the site should be prepared in a manner
similar to that recommended above. In addition, the subgrade is compacted to at least ninety-
five percent (95%) of its maximum dry density as determined by the Modified Proctor Test. It is
recommended as e minimum that stub drains be provided at the storm sewer catch basins to
provide some drainage for the pavement basc. Edge drains should be installed in shallow
groundwater areas and in irrigated landscaped areas, The subgrade should be properly sloped to
allow drainage of surface water. Eight inches (8") of conerete pavement should be used in the
dumpster area and other intensive truck wheel load areas.

Expedience indicates that the actual subsoil conditions at the site could vary from those found at
{he soil borings made at specific Jocations. It is, therefore, essential that McDowell & Associates
be notified of any variation of soil conditions to determine their effects on the recommendations
presented in this report. The evaluations and recommendations presented in this report have
been formulated on the basis of reported or assumed data relating to the proposed project. Any
significant change in this data in the final design plans should be brought to our attention for
review and evaluation with respect to the prevailing subsoil conditions.

It is recommended that the services of McDowell & Assaciates be engaged to observe the soils
in the footing excavations prior to concreting in order to test the soils for the required bearing
capacities. Testing should alsc be performed to check that suitable materials are being used for
controlled fills and that they are properly placed and compacted.

If we can be of any further service, please feel free to call,
Very truly yours,
McDOWELL & ASSQCIATES

Daniel A. Kaniarz, M.S., P.E.

DAK/jb
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Geoteehnical, Enviranmental, & IMydrogeolople Services
21355 Harcher Avenie » Forndale, MT 48220
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LOG OF SOIL
BORING NO.

PROJECT Soils Investigation - Proposed Funeral Home

LOCATION Beck and 11 Mile Roade

JoB NO. 17-041
SURFACE ELEV. _ 965,1 DATE _2.21-17 Novi, Michigan
S Pafoyaha Metural Dryban Une. Canip. -
a}}n;s: Death [ Legany J SOIL DESCRIPTION Hinws rws'1 Mﬁ'.m YA.PCF. WI.IP.C-F. Stanpih PSP, 54.
Moaist dark brown clayey TOPSOIL
1 10" Moist discolored brown Gilly CLAY with trace of
# /15~ topsoil possible fill
A 2 r/’ 3
uL Stiff moist brown sandy CLAY with molst brown ! 117 132 <
2 silly send seams ] (3500)
T e
4'0
B 7 5
UL 5 ) 15 13.5 | 136
Extramaly stiff roist Brown slity CLAY with sand 16 v 6000+
/ and pabbles
3]
C 7 - )
7'0
Ul 16
8 YES
g / Extrernely oliff molst varlegated siity CLAY with
) ’ sand and pebbles &
UL 1 12
/ =
1 2 .
7 110
12
13 /
Y.
14
= 5
uL 15 Very stlff malst blue silty CLAY with sand and 7
pebbles and moist to wet gray silty sand seams 11
16
17 /
18
18 z % 190"
£ / Very sliff moist blue gilly CLAY with sand and 7
uL 20 pebblas and wet gray slity sand seams 8
o 11
3 206
22
23
24
25
]
TYPE OF SAMPLE AGMANKS:
o, - DISTURAED Callbrated penetrometar GROUND WATER DBSERVATIONS
UL, « UNDIGT, LINER GW ENGOUNTERED AT 14 er 0 ;g
BT . SHELLY TUOR GV, BNCOUNTERED AT FT. NS
S8 - SPUT GFOOH 5.W AFTER COMPLETION FT. 0 ma
RC. - ROCKCORE 5lgnuard Penotralion Tozt - Drving2° QD Sample? 1" With G.W, AFTER HRS, FT. NS,
| | -« PENETROMETER 140# Hnmmer Fsling 397 Counl Mado o! 6" Inianvale G.W. VOLUMES Medlum
MAR-A1-2817 12:83 17344251662 o285 P.B6
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McDOWETLL & ASSOCIATES LOG OF SOIL
Qeatechnical, Enviranmental, & Hydrageolnmo Sericex BORING NG, 2
211345 Haicher Avonye v Pemdalo, M3 43220
Plione; (2408) 199-1046 o Fax: (24R) 309-2157 PROJECT Snlls Investigation - Prapoaad Funeral Home
JOBNO. 17-041 LOCATION Back and 11 Mila Roads
SURFACEELEV. 88A.8 DATE _2.21-17 Novl, Michigan
" a i v Upr, Gotre, 5
f{fp': ospty | Lapend SDIL ORSCRIPTION oo | e ] e g,::ﬂ,'m::?, P
L,
1 Molst discelorad brawn silly GLAY with traces of
/ lopsoll and vagatation, flll
A 2 2 2
uL 7 3 236 | 110
< Stiff molst brown slity CLAY with sand and 7 * (3000)
pabbles and maist brown sand seams
/7.
B N ARANA 4'2 12
UL 5 16 11.9 106
Extremely eompact wel brown zlity SAND with -
G raca of graval
66"
¢ 7 7 8
UL Extramsly stiff molst varlegated silty CLAY with | 16
a / sand and pebbles 10/3"
4 s
7/
0 10
UL 10 17
12 13"
11
12
13
Extrernaly stiff moist blue ellly CLAY with sand
14 and pahhles, occaslonal stones and very molst
E fo wet gray sllty sand seams 19
UL 15 13
18
7 /
/
18 /
19 /
F B
UL 20 / 13
/1 1= 18
20'6
21
22
23
24
25
TYPY 07 SMOLE PEMARKS:  ep~api -
5 gmu.qsm Calibrated panatromrmeler GROUND WATERdoast:nvmousZ
UL, - UNDIST, LINER G.W ENCOUNTEREQ AT FT. INS,
4T. - BHELBYTLEE G.W.ENCOUNTGRED AT 14 FT. B INS.
5.8, - SPUT SPOON C.W AFTER COMPLETION {5 FT. D IMS
R.C. - ROCK CORE 8'3pdard Ponmieation Tast - Driving 2° 00 Samplar 1 With G.W.AFTER HRS. T INE,
[ | - PEHETROMETER 1401 Hammor Falilng 38%: Count Mode Al B° Inlervala QW VOLUMES 1goyy
MAR-B1-2817 12:83 17344251662 985 P.B87
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MeDOWELL & ASSOCIATES ) LOG OF SOIL
Geotechnionl. Environmeninl, & Bydrogeolome Services BORING HQ.
21355 Hateher Avenng » Femdale, ML 43220 ) ) .
Phone; (LAR) 39920065 « Fax: (248) 199-21 57 PRQJECT Soils Investigation « Proposed Funeral Flome
JOBNOQ, 17-041 LOCATION Beck and 11 Mile Roads
SURFACE ELEV. DATE _2.21.17__ Novl, Michigan
Samals Ponauelion Malgym (E 1] Ory Dap Uper, Coulp, st
5 Nyps Dl Lagend S0IL DESCRIPTION Elnvag for 8 % WL P.C.F, W1, P.GF, Btrengia PSF, %
Molst discolored brown sandy GLAY with some
topsoll and vagatotlon, fil
A 20" 7
UL ‘ 4 14,3 121
Stiff moist varlngeted sandy CLAY with pebbles 4 2 (2500)
Ll Medium compact molst to wet brown slity
B SAND & GRAVEL with traca of clay and molst 3
UL - brown clay seams 4 20.3 127
50 12 - (7600)
c Extremely stiff molst brown slity GLAY with sand 14
UL and pebblay 14
9" ’ : N
D Very stiff meist blue sllty CLAY with sand and 8
UL pebbles, occasional stones and moist gray sill [
seomc 15
108"
11
12 T
13
14
15
[
17
18
18 ..
20
21
22
23
24
25
;pr n; ?s#r%f};é J RIMARKS “Calbrated penetrometer BROUND WATER OBSERVATIONS
UL, - UHDIST. LINER 8.W, ENCOUNTERED AT FT 0 s
ST - SHELOY TUOE @.W. ENGOUNTERED AT FT. NS,
££, = SILT EROON G.W.AFTER OOMPLETICH 5§ . o lue
RE. - POCK CORE Suindarg Panetratian Tésl - Driving 2' OD Samolor 1° Wn G.W,AFTER HRS. FT, NG,
| |+ PERETROUETER 1404 Hommer Falling 30" Caunl Mode 18" Infarvals 8.W VOLUMES oy
MAR-81-2017 12:83 17344251662 a8 P.a3
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McDOWELL & ASSOCIATES LOG OF SOIL
Gaotochmical, Envirenmental & Hydrogzologie Sorvicen BARING NO. .4
21153 Hatcher Avenue s Famdale, M1 £R270
Phane: (2dR] 3992046 « Fax: (248) 399-2157 PROJECT  Sails Investigation - Propased Funaral Hame
JOB NO., 17-041 LOCATION Beck and 11 Mlle Roads
SURFACE ELEV. _967.9 DATE  2.21-17 Novl, Michigan
e 4 g Uat, , "
sreel | oo | vegms J SOIL DESGRIPTION bt | | kane | 5ugn051°::p, i
iolst aark brown clayey TOPBOIL with sand and
1 1o pebbles and vegatation, filf
Moist discolored brown silty CLAY with fopsoll
A 2 o Ond 8and and pebblas, fill 2
oL _ 4 132 | 130
3 ) v
Stiff moist brown siity CLAY with sand and 4 (2500]
pehbles
4
2] . a
4'6
UL 5 14 13.4 131
19 B (9000+
&
Extremely stiff moisl variegated silty CLAY with
8] 7 sand and pebbics 13
UL 20
8 /,// =
20 i
9 Extramaly compact wet brawn slity fine to mediumi
D OGO ] 9'6" SAND S
UL Mo | 13
7 5
11
Extremely slff molst blue sty CLAY with sand
12 and pebbles and occasional stonas
13 /
¥,
14 [ég 140"
E ;/ g
uL 15 9
10
1B
Vary stiff molst blue silty CLAY with sand and
17 pabbles and wat gray silly eand seams
18 /
L ﬁ 190"
F / Extremnely stiff molst blua slity GLAY with aand 3
UL 20 ,// and pebbles and molst gray siity sand seams 12
77 208" L
21
22
23
24
25
TYPE OF SAKPLE REAARKS:  war
o DETURRED Colibrated penetremater GROUND WATERE;}ESERVATIONSB
UL, - UNDIST, UNER G.W. ENCOUNTERED AT FT. g,
Hile 2 ST IVIG C.W, ENCOUNTERED AT 14 FT. 2 ng
£8, - SPUTSPODN CW APTER OOMPLETION 49 Fr. 0 INS
A&, + ROGRCORE Standard Fonoteadon Tout = Driving 27 80 Sampler 1 WK 6 W AETER HR&, FT. IME,
| } - PENETROWETER 1404 Hammar Falling 20°: Court Madp at 8" [niervola G.W, VOLUMES pradium
398 P.B83
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IEVE ANALYSIS

% Passing % Passing % Passing % Passing % Passing
Bogng ample #4 Sieve  #10 Sjeve #40 Sieve #100 Sieve  #200 Sieve

2 B 89.6 H13 44.3 272 20.8
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