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C2AE
123 West Main Sireet, Suite 200
Gaylord, Michigan 49735

Attention: My, Larry Fox

Reparding: Boyne City DPW & City Hall Addition

Boyne City, Michigan

Dear Mr. Fox:

Soils & Structures is pleased to present the report of the peotechnical investigation
for the above referenced project.

The investigation included fen (10) test borings deilled {o a depth o 11,0 and 26.0
feet in accordance with ASTM D 1586 procedures.

The report, test boring location plan and test boring logs are enclosed. The reporl
provides recommendations for site preparation, spread foundations, ik, floors and
pavement,

We appreciatc the opportunity to be of service to you. H you have a question
concerning the report please contact our office.

Sincerely,
Smla & Structures, e, -
A A ) ;s /
En\‘ f}_i A «’ <f’ \ ‘ijr‘u"‘:ﬂ{!_ BTN

David W. Hohmeyer, P.E,
DWH/dh
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Location of Sotl Investigation

'The soil investigation was located at the existing Boyne City Department of Public
Works and City Hall Complex al 319 North Lake Street in Boyne City, Michigan.

Purpose of Investigation

The purpose of the investigation is to provide soil related recommendations for
building additions and pavement.

Design Information

The proposed building addiiions are anticipated to be one story masonry and steel
structures with a slab on grade floor. The plan area of the main addition will be
approximately 15,000 square feet and will connect the City Hall and Departiment of
Public Works Building. A smaller addition of approximately 500 square feet will
be located on the west side of the Department of Public Works Building.

The maximum column load is anticipated to be less than 200,000 pounds. The
maxinin of wall load is anticipated 1o be less than 8000 pounds per linear foot.
Average floor loads are anticipated to be less than approximately 250 pounds per
square foot, AHowable settlements of 0.5 inches for total seltlement and 0.3 inches
for differential settlement are assumed.

The floor levels of the additions are anticipated to match the floor of the existing
buildings. At this level the depth of new fill under the buildings will be 4.0 feet or
less. The greatest depth of fill wiil occur in the northwest portion of the west
addition where buried peat will be removed and replaced with sand.  Fill required
for this project is anticipated to be obtained oft site from a source still to be
determined.

The maximum excavation depth is anticipated to be approximately 10.0 feet.

The pavement recommendations are based on combined automobile and truck
traffic, An Equivalent Axle Load (EAL) of 5000 and service life of twenty years
were used for the design. The recommendations are also based on a subgrade that
has been prepared in accordance with the recommendations in this report.

Page 1 — Boyne City DPW & City 1lalt Additions — Boyne City. Michigan
Preject no, TC2012.0001 - February 6, 20{2
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Tests Performed

Ten test borings were drilled to depths of 11.0 and 26.0 feet in accordance with
ASTM D 1386 procedures at the locations specified by C2ZAE. A few of the test
borings were offset short distance 1o avoid utifizes and structures. The ASTM D
1586 standard deseribes the procedure for testing the soil and is included in the
appendix. An automatic hammer was used (o obtain the soil samples.

Soil samples were classified according to the Unified Soil Classification System.
This method i3 a standardized sysiem for classifving soil according to its
engineering properties. Please refer to the appendix of this report for the Unified
Classification System Chart. The classification is shown in the right hand column
of the test boring logs.

The soil strength and the allowable soil bearing value were evaluated using the “N”
value, ‘The “N” value is the number of blows requived to drive a soif sampler one
{oot with a standard 140 pound drop hammer. The sampler is driven a distance of
18.0 inches. The number of blows for cach 6.0 inch increment is recorded. The
sum of the second and third intervals is the “N” value. The number of blows for
each 6.0 inch interval is shown on the test boring logs under the column labeled
“Penetration.” The *N” value for each sample is shown in the adjacent column.

In the laboratory water content and sieve tests were performed on representative
samples of the soil. The tests were performed in accordance with applicable ASTM
standards. The sicve test measures the grain size distribution and is used to
estimate the properties of the soil.

In addition to the field and laboratory tests the U.S. Geologieal Survey map and the
Quaternary Geology map of Southern Michigan were reviewed. These maps

provide general information about the geology in the region.

Surface clevations were referenced to the {loor of the existing buildings. An
clevation of 00,0 feet was assumed for the floors.

Description of Soii

The peneral soil profile consists of sand to a depth of at least 20.0 feet over clay and
sift. The clay and silt are underlain by a second sand layer. i the novthwest
portion of the site the upper few feet of the sand is fill. The fill is underlain by 1.0
to 2.0 feet of peat. Pavement and topsoil are present at the surface.

Page 2 — Boyue City DPW & City Hall Additions - Boyne City. Michigan
Project o, TC2012.0001 —~ February 6, 2012
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The topsoil, where present, consists of dark brown sandy topsoil with a low to
moderate organic content. The thickness ranges from 3.0 to 18.0 inches.

The upper sand layer consists of a light brown to brown fine sand with pockets of
fine 1o medium and fine to coarse sand. A pocket of clay is also present in the area
of Test Boring Three at a depth of 7.5 feet. The sand layer is a glacial lake deposit.
The sand is refatively free of fine and is well draining. The *N” Value ranges from
I to 9 which indicates that the sand is in a loosc to compact state. Most of the
upper said layer is in a loose state which is indicated where the “N” value is 5 or
less. The thickness of the loose zone has significant variation. The greatest
thickness is approximaitety 13.0 feet. In the compact state the internal angle of
friction will be in the range of 34 10 36 degrees. The sand will support foundations
afier extensive compaction is performed.

The clay and silt layer consists of a brown and gray silty clay with occasional
pockets of clayey silt. The clay appears to be a glacial lake deposit. The shear
strength of the clay ranges from 500 to 2000 pounds per square foot which
classifies the clay as sofi to stiff. The clay will support foundation in the overtying
sand layer afler it has been compacted.

A second sand layer underlies the clay and silt layer. The sand is a glacial outwash
deposit. The “N” Value of 23 is high and irdicaies that the sand is in a compact
state. The sand lower sand layer will support toundations in the overlying soil
layers and piles bearing directly in the sand.

Description of Groundwaler Conditions

The water table is present at a depth of 2.0 to 7.0 feel. The water table is
anticipated (o be within the depth of foundation and utility excavations. The
fluctuation of the water table will match the variation of the nearby Lake
Chatlevoix.

Description of Site

The Departiment of Public Waorks and City Hall Complex consists of two main
buildings and a smaller out building. The buildings are one story with exterior
masonry wall. Cracking and shifting of the masonry walls indicates that these
buitdings have settled significantly. The area surrounding the buildings is primarily
asphall pavement with a few grass and fandscaped arcas, The topography s
relatively flat and level. The surface elevation ranges trom 99.0 to 100.0 feet over
most of the site.

Page 3 - Boyne City PPW & City Hall Addisions — Boyne City, Michigan
Project no, TC2012.0001 ~ February 6, 2012
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Settlement

The maximun building settlement will be approximately 0.1 to 0.3 inches with
spread foundations provided the recommendations in this report are observed, The
Vibrocompaction method s recomniended to limit settiement to acceplable levels.
Ditferential settlement will be approximately one half to three quarters of the
maximum value, These kevels of settlement should be acceptable for the additions.

If the Vibrocompaction process is not performed the settiement of the additions will
be similar to the existing building with the associated wall cracking. In this case the
settlement is estimated to be in the range of 0.5 {0 3.0 inches. This level of
setifement is not typically considered acceptable for new construction.

Recommendations

Building Pad & Site Preparation

The topsoil and buried peat should be removed from the building, pavement and fill
areas. Topsoil, peal and soil with organic material should be removed to the extent
that ail soil with an organic content of 3.0 percent or greater is removed. Soil
containing roots shoutd be removed to the extent that al roots over (.5 inches are
removed. Soil containing roots should be removed to the extent that the root
content by volume is 5.0 percent or less. Excavation to a depth ol at least 4.0 feet
will be requived to remove the buried peat. The quantity of buried peat that will
require removed is anticipated to be in the range of 400 1o 800 cubic yards.

The Vibrecompaction process should be performed to compact the soil under the
building foundations to a depth of 15.0 teel below the foundation and to a depth of
10.0 feet below the Hoor. The method consists ol using large rofating weights in a
metal probe to compact the soil. The probe is inserted into the ground at specified
intervals. The recommended intervals are 4.0 to 8.0 feet under column foundations,
8.0 to 10.0 feet along wall foundations and on a 8.0 to 12.0 foot grid under the
floor. The actual spacing should be proposed by the Vibrocompaction contractor
based on the size of their equipment and reviewed by the geotechnical engincer of
record. This method is very effective method to limit settfernent and olstain
relatively high alfowable soil bearing values, This method of compaction is a
proprietary method and requires specially contractors. The contact information for
reputable Vibrocompaction contractor(s) will be provided upon request. The
Vibracompaction process is performed by several proprietary methods and each
method has specific labels which include rammed aggregate piers, geo-piers and
stone columns,

PPage 4 — Boyne City DPW & Cily Hall Additions — Boyne Cily, Michigan
Project no, TC20H2.0001 — February 6, 2012
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Typically the onsite sand is used for backfill with the Vibrocompaction process.
The backfil] is placed along the side of the vibrating probe. [n some cases coarse
aggregate is used for backfill. At this site coarse aggregate will be required in the
area of Test Boring Three where the clay pocket is present. Due to the extensive
amount of loose sand that is present at this site sand and aggregate wilt probably
have fo be obtained off site to account for the volume of soil $hat will be lost from
compaction,

Atter the Vibrocompaction process is completed, the building, pavement and fill
areas outside of the building area should be proof compacted with a vibratory roller
before fill is placed. The vibratory roller should have a weight of ten tons. A
mininmnn of five passes is recommended.

Fill should be piaced in accordance with the *Fill” section of this report, The fill
should be compacted to 95.0 percent of its maximun density. The soil which will
be used for fill should be kept fice of topsoil and other organic materials.
Compaction tests are recommended to check the compaction of the fill,

Foundations

Spread foumdations arc recommended for the proposed building. The foundations
should bear on the existing natural soil afier it has been compacted using the
Vibrocompaction method. Dewatering may be required to construct foundations
which will be as much as 1.5 feet below the water table.

The foundation subgrade should be compacted with a hand compacior prior io
placing concrete. The subgrade should be compacted to a density of 95.0 percent of
the soil’s maximum density. The compaction with the hand compactor should be
performed in addition to the compaction using the Vibrocompaction process. Fill
under foundations should possess a density of 95.0 percent of ils maximum density
to its full depth.  Compaction tests should be performed in the foundation subgrade
to verify this level of compaction. Soil that possesses lower densities should be
recompacted.

The recommended cover over exterior foundations is 42 inches for protection
against frost heave.

Foundations should not be constructed on froxen soil, During cold weather
construction the foundation subgrade and foundations should be protected from
freezing with insulated blankets until back{1 is placed over both sides of the
foundation. Foundations that are damaged by frost heave should be replaced.

Page 5 — Boyne City DPW & City Hall Additions — Boyne City, Michigan
Project no, TC2012.0001 — February 6, 2012
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The site classification for seismic design is “E” based on the Micltigan Building
Code. The long period acceleration for the site is 2.9 percent and the short period
acceleration is 5.8 percent. The design spectral response acceleration parameters
{(Sp) are 0.068¢ tor the one sceond response and 0.097¢ for the short term response,

Foundations may be designed using an allowable soil bearing value of 4000 for
isolated column foundations and 3000 pounds per square foot for wall foundations
provided the recommiendalions in this report are observed. A minimum foundation
width of 16.0 inches is recoinmended.

Floors

A base of 12.0 inches of elean sand is recommended under the floors. The sand
should meet MDOT Class I specifications. The existing sand may be leit in place
where it is not underlain by peat and used for the sand base. Where peat is present,
it should be removed and replaced with clean sand. Fill under floors should be
cotpacted to a density of 95.0 percent of its maximum density for its full depth.

A modulus of subgrade reaction of 150 pounds per inches cubed is recommended
for the design of slabs on grade,

Lateral Earth Pressure

Sand should be used as backtill behind retaining and foundation walls, The sand
shouid meet MDOT Class [I speciftcations. The walls should be designed using a
soil densily of [30 pounds per cubic foot and a coefficient of active carth pressure
of 0.35 for level sand backfill. The equivalent fluid pressure is 46 pounds per cubic
foot for level backfill. The effects of any surcharge or sloping backtill should also
be included in the design. The passive resistance of the existing sand should be
calculated using an earth pressure coefficient of 4.0,

Excavations

The sand is an OSHA type “C” soil. Excavations should be based on OSHA
requirements for a type “C” soil. Based on OSHA requirements a maximum
allowable side slope of 34 degrees (1.3H: 1 V) is recommended for excavation 4.0 to
10.0 feet deep. For excavations adjacent to existing foundations and retaining walis
ot over 10.0 feet deep retaining systems are recomimended. Excavations less than
4.0 feet decp may have vertical side slopes..

Page &~ Boyne City DPW & City Hall Additions — Boyne Cily. Michigan
Project no, TC2012.0001 — February 6. 2012
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Fill including the aggregate layers under pavement should be compacted to a
density of' 95.0 percent of its maximum density. The maximum density should be
determined in accordance with the AS'TM D 1557 standard. A maximum thickness
per layer of 6.0 inches is recommended. The lift thickness may be increased to 12.0
inches if'a vibratory roller or loader is used for compaction. Compaction tests are
recommended to confirm that the fill is compacted to the required density.

General structural fill should be sand meeting MDOT Class 1l requirements or
ASTM requirements for a SP or SW which are the designations for clean sand. The
natural sand meets these requirements and may be used for fill. Most of the sand
required for this projeet will have to be obtained on site [rom the excavation of the
storm water basin,

Groundyater Management & Drainage

Dewalering will be necessary to construct foundations and possibly utilities
depending on their depth. Dewalering will be necessary in excavations that extend
below an elevation of 97.5 feet. A system of well points is recommended for
dewatering excavations.

Drains are recommended around the perimeter foundations and shouid be
considered under the floor. The drains should consist o' a 4.0 or 6.0 inch diameter
slotted plastic drain wrapped in filter fabric, The drains along the foundation
should be located at the top of the foundation. A spacing of 25.0 feet on center is
recommended for the drains under the floor. The drains should be connected to a
sump. The perimeter drains are anticipated to intercept the water table when it rises
to the foundation level and limit its additional upward movement.

A vapor barrier is recommended under the floot of portions of the building that will
be enclosed and heated. The vapor barrier should consist of a 7 mil plastic sheet
located directly under the slab.

An infiltration rate of 15 inches per hour is recommended for the drainage siructure
design.

Page 7-- Boyne CHy DPW & City Hall Additions - Boyne City. Michigan
Project na. TC2012.0001 — February 6, 2012
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Asphalt Pavement

A bituminous thickness of 3.0 inches with an MDOT 22A agpregate base of 6.0
inches and an MDOT Class I sand subbase of 12.0 inches is recommended {or
automobile parking areas. A bituminous thickness of 3.5 inches with an MDOT
22A aggregate base of 8.0 inches and an MDOT Class II sand subbase of 12.0
inches is recommended for truck traftic, drives and entries. The hituminous
mixture should be placed in two Hiits.

The existing soil will provide an adequate subgrade for the pavement provided it is
prepared i accordance with the "Site Preparation” and “Fill” section of this repott.

The paving contractor should submit the proposed mix designs for review. The
bituminous paving mixture should meet and be instalied to the following criteria:

Table One: Bituminous Mixture Requirements

Criteria Base Course Wearing Course
minimum maximuin | minittum [ maximum
MDOT Mix Type B 36A
Marshall Stability 1100 1100
Flow (0.01 inches) 8.0 16.0 8.0 16.0
Asphalt Content (%) 4.5 6.0 5.0 7.0
Vaid Content (%) 3.0 5.0 3.0 7.0
VMA (%) 15.6 15.0
Max. Aggrepate Size (inches) 0.50 0.75 0.50 0.50
Crushed Aggregale (%) 50 50
Lilt Thickness (inches)
Automaobile Parking Areas 1.5 1.5
Drives and Entrics 2.0 IS5

The base course should have an asphalt content o' 0.4 to 0.8 percent less than the
wearing course. The asphalt grade should be AC-10 or PG 58-28. The base course
should be compacted 1o 93.0 percent of the 50 blow Marshall Densities and the
wearing course should be compacted to 94.0 percent.

Page 8 - Boyne City DPW & City Hall Additions — Boyne City, Michigan
Project no. TC2012.0001 - February 6, 2012
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Concrete Pavement

The subgrade should be prepared in accordance with the “Site Preparation” and
“Filf” sections of this report.

A basc of 12.0 inches of ¢clean sand is recommended under the pavement. The sand
should meet MDOT Class 1 specifications.

A modulus of subgrade reaction of 150 pounds per inches cubed is recommended
for the design of concrele pavement. A minimum slab thickness 6.0 inches is

recommended. The reinforcing should be designed by a structural engineer,

Inspection & Quality Conlrel Testing

Full time inspection of the Vibrocompaction is recommended. For each
compaction location the following information should be recorded. Amperage
achieved, probed depth, approximate back{ill quantities, obstructions and offsets.
Afier the Vibrocompaction is completed test borings performed with a drill rig
should be performed to verify the level of compaction. The recommended number
of test borings is one for each half day of production.

Compaction tests (ASTM D 2922) are reconunended to confirm that fill and natural
soil in the building area are compacted to the specified density. While fill is being
placed compaction tests should be performed at the rate ot one test per 400 cubic
vard of fill and throughout the depth of the fill wilh 2 minimum of five tests at each
1.0 foot elevation interval. Compaction tests should be performed under
foundations at the rate of one test per 50 linear feet for wall foundations and one
test per columm foundation, The recommended testing frequency in the tloor and
pavement subgrade is one test per 2500 square feet. Tests should also be performed
in the backfill over foundations and utiiitics.

A smooth 0.5 to 0.75 inch diameter rod shoutd be used in conjunction with
compaction tests to probe for loose areas under foundations, in G and mder floors.

The maximam density should be determined in accordance with ASTM D 1557 or
ASTM D 4253 procedures.

A dynamic cone should not be substittded for compaction fests for evaluating fill.

Testing should be performed by technicians supervised by a registered geotechnical
enginecer.

Page 9 — Boyne City DPW & City Hall Additions —~ Boyne City, Michigan
Project no. VC20[2.0001 - February 6, 2012
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General Conditions & Reliance

The report was prepared in accordance sith generally accepted practices of the
geotechnical engineering profession. The scope of work consisted of performing
ten test borings and providing soil related recommendations for the design and
consiruction of two building additions. The scope of work did not include an
environmental study or wetland determination,

The report and the associated test boring were prepared specifically for the
previously described project and site. Soils & Structures should be consulted if a
significant change in the scope of the project is made.

The test borings represent point information and may not have encountered all of
the soil types and materials present on this site. This report does not constifute a
guarartee of the soil or groundwater conditions or that the test boring is an exact
representation of the soil or groundwater conditions at all points on this site.

The descriptions and recommendations contained in this report are based o an
interpretation of the test borings and laboratory tests. The test borings should not
be used independently of the report. [f soil conditions are encountered which are
significantly different from the test borings Soils & Structures should be consulted
{or additional recommendations,

The report and test borings may be relied upon by C2ZAE for the design,
construction, permitting and financing associated with the construction of an
additions to the buildings at 319 North Lake Street in Boyne City, Michigan. The
use of the report and test borings by third parties not associated with this project or
for other sies has not been agreed upon by Soils & Structures. Soils & Structures
does not tecomymend or consent {o third party use or reliance of the report ar test
borings unless allowed to review the proposed use of these materials. Unless
obtained in writing no consent to third pariy use should be assumed. Third parties
using the report or test boring logs do so at their own risk and are offered no
guarantee o prowise of indemnity.

Page 10 — Boyne Cily DPW & City Tall Additions — Boyne Cify, Michigan
Project no. TC20H2.0001 — February 6, 2012
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Log of Test Boring

Scils & project Boyne City DPW & _
Structures

Iinc, Uity Hall Fxpansion o
Of Fices: . . , .

Huskegon, Michigan location Boyne City, Michigan

Traverge City, Michigan ‘ .

231 798 4127
2800 933 3959

fax 798 1383 job number TC12,0001
Ground Vateyr Plugging Record
Boring Humber _ 1 {crewchier _%. Hobmeyer | Encounteved _ 5.0 ft. Boring Sealed with: excavated
Depth Drilied _ 26  f£t.| Helper N. Kroll After towplefion 5,0 £t. 8011 between 0.0 ft. & 26, 0.
Surface Blev. 98.5 fojorill rig  D-580 truck after 1.4 hrs. 5.0 ft. between ft. & __fr,
Date started _1-18-12 | Boring Method 3 1/4" ID | volume heavy
Date Completed _1-18- hollow gtem auger Seepage at 5.0 | fed peviewed by:
Depth Soil Penetration - Laboratory Data
in s;t 8oil Description ASTH (BEF) C'-:marL . }:ah sshuaxu Unif:lm
. . aaten anally trength 50
Fest ) D 1586 ) e Cpaty Clagalf.
0,47 | 1={ POPSOIL - dark brown sand
- SAND - brown fine with gravel
5 - wn fine with @
SAND bro fine wi gravel 5.3.3 g sp
seanms and peab lenses
SAND - loose brown fine
1-2-2 4 SP
SILT - loose brown sgandy
-1/2-1/2 L sp
SAND - loose brown fine
1/2-1/2-1 1 sp
3.0 j—
B 2-3-4 7 sk
- conpact brown fine
4-5-6 11 sp
- 3-2-3 § SP&CL
H a— I 3
ggg, CLAY - soft bo firm brown silty
' End of Boring
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Officesn:

Muskegon, HMichigan
Traverse City, Michigan

231 7989 4127
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Log of Test

oring

project Boyne Cicy DPW &

City Hall Expansion

location Boyne City, Michigan

job number

Groung Water

TICi2,0001

Plugging Record

Boring Number 2 Crew Chief §,. Hohmever | Encountersq 4.0 ft.| Boring Sealed with: excavated
Depth Drilled __ 26 £t.] Helper N, Kroll After Complotion 4.0 fe.| 201l between 0.0 ft. & _26, 0,
Surface Elev. 99.85 ft.] brill Rrig _D-5¢ truck |after 1,4 hes, 4.0 s, between Et. & ft
Date started 1-18-12 | Boring Metheq 3 1/4" ID | vorume heavy
bate Completed 1-18- |hollow stem augey .| seepage at 4.0 re. Reviewed by
Depth seil Penetration - Laboratory bData
in S;; S0il Deseription ASTH (BPR) Cﬁﬂﬁz o Hee S:hﬂrh W??fd
x ol 2ng ik T T }+]
Feat b 1586 m:ﬂ !;;U, (:snfg} Claseif,
6.5t | b—| TOPSOLL - dark brown sand
1.4 L] SAND - looge fine with gravel
' SAND - loose fine with gravel and
2. peat 2.2-3 5 o
SAND - slightly compact light s
4.01 brown fine
SAND - compact brown fine to 3
coarse with an occazional 3-3-4 7 5P
clay lense
7.0
2-2-1 3 sy
1-1-1 2 sp
- loose brown fine
2-4-4 8 1232
4-10-10 20 SP&ML
SILT - stiff brown with a trace
of sand and clay
; CLAY - stiff brown with lenges of
: sand and silt 3.4-5 g oL
End of Boring




Soils &
Structures
Ing.

Offices:

Muskegon, Michigan

Log of Test

Traverse City, Michigan

231 798 4127
0% 933 3959
fax 798 1363

Boring Numbar 3 Crew Chief _§, Hohmever
Depth Drilled 26 fr.| Helper N. Kroll

Surface Elev. 99.5 ¢,
Date Started 1-18-12

brill Rig D-5%0 truck
Boring Method 3 1/4% ID

oring

Boyne City DPW &

City Hall Expansion

Boyne City, Michigan

.0001

project
location
job number TCL2
Ground Water
Encountered ___ 7,0 £E.

After Cowpletion 7.0 ft.
After 1.4 nrs. 7.0 rft.

. _heavy

Volume

Boring Sealed with:

Plugging Record
excavated

804l vetwsen 0.0 ft. & 26, 0s¢.

hetwaen

ft. & _Et.

Date Completed 1-18~ [ hollow stem auger deepage at ___ 7.0 £t | Reviewsd by:
Pepth | .4 Penetration - Laboratory Data
in Sym Soil Description ASTM (BPF) Lmtnt N h’é:t sfhhlﬂ. ‘Jﬂsif‘lleﬂ
0 Sant e g0 1% 3 rény 1)
Feet ) D 1586 . tpaty (psf!) Classit.
0.3 | =3} TOPBOIL - dark bLrown sand
0.8' "1 GRAVEL - brown sandy
1.57 | I SAND - brown fine with gravel and
topsoil (£i11) 4-5.6 11 Sp
SAND - compact Light brown fine
2-2-3 ] 5P
7.5" 3-1-1 2 gp
CLAY - asoft browvn with seams of 1-1-1 2 CL
fine gand
14.0°
0-0-1 i3 8M
| BAND - loose brown fine ailty
18.0!
3-4-5 g sP
SAND - glightly compact to
compact brown fine
2-2-3 5 SP
26.0" End of Boring




Scolls &
Structures
Inc.

Offices:
HMuskegon, Michigan

Log of Test Boring

Boyne City DPW &

Traverse City, Michigan

231 798 4127
800 933 3959
fax 798 1383

Horing Humber 4

Bepth Drilled 26 £,
Surtace Elev. _99.5 ¢,

Date Started 3.-181_3_.__2_w
1-18-

Crew Chief &, Hohmeyer

Helper N. Kroll
bprill rRig __D-580 truck

Boring Hethed 3 1/4%" ID

hollow stem auger

Date Completed

project

location

job number T€12.0001

Ground Hater

Encountered _ 5.0

City

Hall Expansion

Boyne City, Michigan

£t

After Completion 5.0 fg.
After 1.4 hra, 5.0 re.

Plugging Record
Boring Sealed with: _excavated

80il between 0.0 zc. &2 26, Git,
between fL. & £,

Volume heavy

Seepage atb 5.0

ft.

Reviewad by:

Depth Soil Penetration T N Laboratary Data
in Sy Soil Description ASTYH (BEF) c“a:m’t D\Wﬂ-:h qf?‘"“—ﬂfm Uﬂ:;‘i;d
Fast ’ T 1586 1Y) 71—,0.[;}' ) (p:.[;} Clasatf,
0,3 1 TOPSOIL - dark brown gand
1 8AND - slightly compackt brown
5. 01 fine with some gravel and
a btrace of clay (fill} 132 5 P
PEAT - soft black fibrous
4,51
2-4-6 10 gp
SAND - compact brown fine to
medium
3-3-2 5 8P
9.0
1/2-1/2-1 1 gp
- SAND - loose brown fine to
medium with peat lenses 0-1-1 o ap
2-3-4 7 sp
SAND - compack brown fine to
— medium wilth a trace of
gravel
1-3-7 10 sy
26.07 fud of Boring




Log of Test Boring

Soils &
Structures

Inc,.

Offices:

Muskegon, Michigan
Traverse City, Michigan

231 798 4127
800 933 3959
fax 798 1383

Boring Husber & Crew Chief 8., Hohmevex
H. Krxoll
Brill Rig _D-50 truck

26 i,

Surface EBlev. 99,5 re,

Depth Drilled Helper

Date Started 1-18-12

Date Completed 1-18-

project Boyne City DpW &

City Hall Expansion

location Boyne City, Michigan

job number TC12.0001 N

Ground Water
Encountered 6.5 &,

Plugging Record
Boring Sealed with: _exXcavakted
After Completion 6.0 ft.] 801l batween D.0 ft. & 26.0¢t,
After 1.4 trs. 6.0 st.

Volume heavy

Seepage at. ____ 6,0 ft.

between Et. & fE.

Reviewad by:

Depth |, . Penekration _— Laboratory Data
in s;rﬁ G801l Pescription ASTH (BPF) E‘“:“t u"‘a:t Shﬁ"th Uf;”“;d
. onten arlg Stren I
Feet D 158% (43 geey fpats Clagait,
o] BAND -~ slightly compact brown
e fine with gravel and rubble
o (£il11)
4.0 o
- 3 1 &
SAND glightly compac' to 2-3-3 6 op
compact brown fine
6.5
1-3-1 2 ap
. 1-1-1 2 sp
SAND - loose brown fine to coarse
15.0 1-2-2 4 8P
SAND - slightly compact brown
fine
20.0 2-3-3 6 SP&CL
CLAY - firm to stiff brown with
i lenses of sandg
2-2-6 3 I,
26.0° End of Boring




Log of Test

Soilsg &
Structures

Inc.

Cffices:

Muskegon, Michigan
Traverse City, Michigan

231 9% 4127
800 933 3959
fax 798 1382

Boring nurber 6 | ¢rew chier 8, lohmeyer

Depth Drilled 26 £t.| Helper N. Kroll
Surface Blev. 99.5 ft,[prill Rig D-50 Eruck

oring

project Bovne CilLy Dby &

location

icb number

Ground YWater

Encountered 5.0

City Hall Expansion

Boyne City, Michigan

TCl2.0001

fe.

After Completion 5.0 ft.
after 1,4 hra. 5.0 £t

Date Started 1-18-12 | poring Method 3 1/4" 1D

volute _  heavy

Boring Sealed with:

betwean __

Plugging Record
excavated

B01il betwsen 0.0 £, & 26,0z,

ft. &

ft.

Date Completed 1-~18- hollow stem auger Seepage at 5.0 rt. Reviewad by:
Depth | .o Pengtration agu Laboratory Data
in Sym S0il Pescription ASTM (nE1) ‘:z!atert j uu:t Stshiearth Ur:viiiilad
Feat ) 1586 133 rﬂny {;SE;) Classiy,
0.3"] =] TOPSOIL - dark brown sand
| SAND - brown fine with gravel
2.0
5.0 PEAT - goft black fibrous 4-2-4 5 8P
' T
SAND - compact light brown fine
4-4.4 8 BT
6,51
1-1-1 2 sp
1-1-2 3 (5354
SAND - loose brown fine
1-1-1 2 sp
2-2-3 5 sP
CLAY - poft to firm gray silby
“tonay - stiff gray silty
5-10-13 23 CL&SP
SAND - wvery compact brown fine
End of Boring




Soils &

structuresg

Inc.
Cffices;

Log of Test Boring

Musitegon, Michigan
Traverse City, Michigan

231 798 4127
20C¢ 223 3959
Eax 758 1383

Boring Huwber

Depth Drilled 26 £t

7 Crew Chief 8. Hohmever

projaeck

location

job number

Ground Water
Encountered

4.9

Boyne City DPW &

City Hall Expansion

Boyne Cilty, Michigan

TC12.0001

Pluggix‘xg Record
ft. Boring Sealed with: _excavated

Helper H. Kroll After Complevion 4.0 ft. 803l between 0.0 ft, & 26.0fc.
Burface Elev, 99,5 ft}oril) rig _ D-50 truck After 3.4 hes. 4.0 frv. _ _ betwaen fE. & fit.
bDate Started 1-18-12 | Boring #ethod 3 1/4" ID | volume heavy
Date Completed _1-18- [hollow stem auger feepage at 4.0 £E-| Reviewed by:
Pepth . .4 Penetration g Laboratory Data
in S;m Soil Deseription ABTH (BPF) Cuatezt n:‘a;.t tshea;—th t.-n;f;{:a
. ontan T Stren 2
Feot b 158¢ 11t il waa Ciasulf,
g.5¢' ] ™% GRAVEL - {6")
7].| SAND - dark brown fine with gravel
1.7
PEAT - firm black with wood 1-3-8 i1 BT
4.0
SAND - compact brown fine 3-4-7 11 Bp
6.5 . .
SAND - loose brown fine with
8.01 some peat 1-1-2 3 8p
1-2-1 3 sr
SAND - loose to slightly compact 1.9-2 4 sp
brown fine
2-2-2 4 sP
23.0!
compact brown fine
3-4-4 8 sp
Boring




Log of Test Boring

Scils &
Structures

Inc,

officas:

Muskegon, Michigan
Traverse City, Michigan

231 798 4127
g00 933 3959
fax 798 1383

projecat

locaticon

job numbexr

Ground Water

Boring Husmber 8

_ 26 £t.

Crew Chief 5. Hohmever

_N. Kroll

Lapth Drilled Heliper _

Encountered _ 3,5

After Completion 3.5 £t,

Bovne City Drw & . _

City Hall Expansion

Boyne City, Michigan

TCL2.0003%

Plugging Record
ft.; Boring Sealed wikth: excavabed

B0il betwsen 0.0 ft. & 26.0ft,

Surface Flev. 99.5 fe) Drill mig D-5C truck |after 1.4 nres. 3.5 fel between _ _ ft, & £t
Date Started 1-18-12 | poring Methed 3 1/4" _ID | voluwma heavy
Date Completed 1-18- |hollow stem auger Seepage at 3.5 Et.| Reviewed by:
bepth | .. Penstration e Laboratory bata
in ;; 801l Description ASTH {BPF r“"":"’t o -'"Sft B s:n"’“th unuuilfd
Faet m:—l . b 1586 _D(‘.}n ;p:;!} Ep‘.anf% L‘l:mmE.
;| TOPSOIL - peat mixed with sand
s 1
1.51 and grave
g - i 1k}
SAND compact brown fine with 3.4-4 g ap
lenses of clayey sand
4.0
SAND - compact brown fine with
occasional lenses of sandy 3-4-4 8 5B
peat
6.9
2-2-2 4 5P
2-2~3 5 sp
SAND - slightly compact Lrown fine
15.0 1-4-6 1O 5P
- compact brown fine
t-4.-6 i0 sP
23.4" b
SAND - very compact brown fine
9-13-14 27 5P
End of Boring
_—




Soils &

Structures

Iinc.
Offices:
Muskegon,

Log of Test Boring

Boyne City DPW &

Michigan

Traverse City, Michigan

231 79§ 4127
860 233 3359
Fax 798 1383

project

location

job number

Ground Water

City Hall Expansion

Boyne City,

Michigan

TC1l2.0001

Plugging Record

Boring Number 8 ___|crew thief _8. Hohmever | encountered 2.8 et Boring Sealed with: excavated
Bepth Drilled _ 11 £t.| Holper N, Krell Atter Completion 2.0 rt. 90il hetween 0.0 fr., & 11.0ft,
surface Blev. _99.5 #£r.prill rig _ D-50 truck after 1,4 hrs, 2.0 ft. between fo. & £k,
Date Started 1-24-12 | Boring Hethod 3 1/4" ID | volume ____heavy
bate Completed _1-24- hollow stem auger Seepage at 2.0 o T8 Reviewed by
Pepth Soil Penetralion g Laboratory Daga
in s;:n 50il Description ASTH (BPF) C‘ﬂ'im et Shoaay n U“:fliled
B ‘ontent. Danpiz BLrenyt Ao
Feot ] b 1584 ) gty mnt) Classif.
g.57 TOPSOIL - dark brown sand with
p.9' [ [ peat and roots
1.8 [P~ CLAY - byown with topseil and sand
2.3 [ (41}
PEAT - soft black Ffibrous
MARL - goft gray with sand and
.57 roots
SAND - compact brown fine with a 3-3-3 5 se-8¢C
trace of clay and silt
SAND - compact brown fine 2-3-5 8 sp
4-4-5 b sr
t ]
11.9 End of Boring




Log of Test Boring

Scily &
Structures

Ing.

Offices:

Mugkegon, Michigan
Travergse City, Michigan

231 738 4127
BOO 933 3959

project Boyne City DPW &

City Hall Expansion

location Boyne City, Michigan

fax 796 1383 job number TC12,0001
Ground Water Plugging Record
Boring Nwrhor 10 | cvew chief _S. Hohmeyer ! Encountored 2.0 ft.| Boring Sealed with: _excavated
Depth Drilled L1 ft.| Helpexr _ N, Kroll after Completion 2.0 ft. 801l vetween 0.0 g, & _11.0se
surface Elev. 99.5 ft.prill Rig  D-50 truck | After 1.4 nva, 2,0 se, between ft, & fE
Date Started 1-24-12 [ Boring Method 3_1/4" ID | volume heavy
Date Completed _1-24- hollow stem augex Beepage at 2,0 ft.J poviewed by :
Depth . .. Penetration nygu haboratory Data
n ey, Boil bescription RO (BPP} | comton | peneivy | stremmn | e
Feat b 1586 131 (pet) (paf} Slassii.
0.5 | kil TOPSOIL - dark brown sand with
1.2 [ peat
PEAT - soft black fibrous
SAND - slightly compact te 2-2-3 5 ap
compact brown fine with
lenges of sandy gilt
2-3-4 7 sp
N 3-4-5 9 SP

i1.0t

End of Boring




