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We are pleased to provide this report summarizing our geotechnical recommendations
associated with the proposed additions to the Willsraham 17re Department building, located
at 2770 Boston Road in Wilbreham, Massachusetts, A Site Locus is provided as Figure 1. 3
Site Plan is provided as Figure 2,

Our geotechmical study is based upon four soil borings. Our services consisted of the full-
titne observadon of the borngs, review of the lugs and soil samples, cngineering analyses
and preparution of this report. This report is subject 1o the attached limitations.

¥

PROJECT DESCRIPTION

We understand that the project consists of demolishing three existing additions o the main
fire station building and constructing fliree additions, rotaling approximately 6,700 squate
feet to the north, east and west sides. At this time, we understand that the additions will be a
one story, siab-on grade structare. Maximum column loads are expected to be less than 30

kips.

The ground surface in the area of the proposed addilon iy geneeally covered with asphalt,
and 1s flat ar between elevation 263 and 264 feet. We understand that the portion of the
building to remain has a slab elevation of 264.33 feet, and that the slab elevations for the
new structures will match existing, Therefore, cuts and fills to form the building pad should
be less than two feet.

SUBSUURFACE EXPLORATIONS

Subsurface explotations consisted of four soil borings (Wr-1/14A and WF-4) pertormed on
September ¥, 201 by Scubuard Drilling of Chicopec, Massachuserts. 'The botngs were
toeated near the footptint of the proposed addition and exrended to depths between 27 and
37 feet below ground surface. Boring WF-1 encountered drilling refusal on concrete located
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immediately below the asphalt liyer. This boring (WF 1A} way offset 20 feet 1o the north
and drlling continued.  The burings wete performed using hollow stemn avper drilling
techniques. An (YReilly, Talbor & Okun Associates, Inc. ((Y10) cngincer observed and
togred each boring. Boring locations are shown on Figure 2. Boring logs are attached.

In general, soil samples were collecied at the pround surface and every five teor thereafrer,
wsing a sphit spoon samples. Standard Penctragon Tests (S} were performed by driving a
2-inch owside diameter split-spoon sampler 24 inches inte the soil, using a 140 pound
hammer free falling 30 inches [American Society for Lesting and BMatetials Test Method
121586-D9 “Srandard Test Method for Pencuadon Test and Split-Barrel Sampling of Soils™.
‘Lhe number of blows required to advance the split-spoon cach 6-inch interval is recorded.
The toral blows required to drive the sampler the middle 12 inches of the 24-ineh drive is the
standard penchration resistance or N value. After deilling, each borehole was backfilled with
soil cuttings and capped with coment.

SUBSURFACE CONINTIONS

Subsurface conditions were interpreted based wpon soils borings and are generally favorable
for the proposed construction. Conditions are deseribed below.

Between 1.5 and 4 inches of asphalt was present at the ground surface in each of the
borings. Immediately below the asphalt laver in boring WF-1A, a conerete slab reinfonced
with woven wire mesh was encountered. The slal was penetrated to a depth of 12 inches,
prior to offsetdng the boring 20 feet to the north. Conciete was not encountered in the
offset boring, WI-1.

In each boring, berween five and twelve feet of loose to dense, granular fill was observed at
the ground surface. The fill consisted of fine or mediun sand with rrace amouns of gravel,
coatse sand, and silt. Beneath the fill layer in boring WF-3, trace fibrous organics and roots
were observed between 10 te 14 feet, mdicating that the site had been filled. "Lhe surficial
granular fill laver was underlain by native, medium dease to dense, granular soils, “Lhese soils
etther consisted of fine sand with trace amounts of gravel, medium and coarse sand, and sik,
or medium sand with trace amounts of gravel, fine sand, coarse sand, and sile. The bicsnings
were terminated in this layer, ara depth of berween 27 and 37 feet below ground surface.

(roundwater was not encountered at the time of drilling, Therefore, proundwater is not
expected to impact the proposed construction.

DESIGN RECOMMENDATIONS
Based upon the subsurface conditons encountered, the significant. peotechnical issues

consist of building foundatons and the ptesence of fill. The following recommendations ate
provided for the assumed constnrction described above.
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Between five and 12 feet of fll was observed in the site borngs. This Gl precominately
conssted of swible materals, fine o medium sand with some gravel. Lhe fill conmined
only insignificant amounts of silt, clay, orgenics, debris or other unsuitable marerials, The fl]
was mostly medium dense ro dense, with some loose Iavers or zones.

Based upon our observations, the granular fill was likely placed in a conrolled manner w
level the site for the existing fire station. Most of the fill appears to have been compacred
during placement. However, some Inose zones are present. Based upon the proposcd
construction, which consists of a relatively light, single-story structure, the 8l can retusin in
place provided it is compacted to treat any localized loose zones. Therefore, we recotmrnend
that the cotite footprint of the proposed addirions be thoroughly proof compacted by ar
lieast six passes with an 8,000 pound {minimirm static wiight) vibratory drum loader. In
addition, all footng subgrades should be proof compacted using a vibratory  plate
cotnpactor,

Foundatons:

The proposed building can be founded on normal spread foaring foundations bearmg on Lhe
mednm dense native soils or compacted enginecred fills. As desceibed above, footing
subwgrades should be depsified prior to placement of footng concrete. Provided these
recommendations are followed, o maximum allowable heating pressure of 4,000) pounds per
square foot may be used for the design of footings.

We estnale that settlement of footings and slabs bearing on the medivm dense native sols,
proot-compacted existing soils, or aew compacted fill should be small and laggely elastic in
nalure. Maxmum settlements should be less than 1 inch and should oceur relatively quickly
after load application (during construction). Assuming the existing building docs ner settle
in the future, the structural engineer should conservauvely assume ¥ inch of setdement
berween the existing building and the addition.

We recommend that exterior footings be embedded a minimum of 48 nches Lelow the
lowest adjacent grade for frost protection. Strp footings beneath the bearing walls should
be at feast 18 inches wide. Tsolated cohunn footings should be at least 24 inches wide. Al
other applicable requirements of the Massachuseuts State Building Code (MSBC) should he
foliowed.

If winter comstrucdon occurs, fooungs should not be placed on froven soils, Footng
excavations should be free of loose or disturbed materials. Any bowlders or cobbles larger
than 4 inches m diameter should be remaoved from within one foot of the bottom of the
footings and teplaced with sand and gravel fill. As recommended above, the footing
subgrades should be densified with at least three passes with a vibrating plate compactor, If
lonse materials arc present in the excavations, they shall be recompacted to form a finm,
dense, bearing surface.
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Earthguake Considerations

larthouake loadings must be considered under requirerments in Sccfion 1613 and 1806 of
the 8th Edition (Vehmary 2011% Massachusets State Building Code (MSBC). The 8%
Fdigon of the MBBC is based upon the Intemational Building Ceode 2000 {IBC 20097 with
Maussachusetts amendments.

section 1613 covers lareral farees imposed on structures from earthquake shaling, Per nabie
160410, the maximumn considered earthquake spectral response accelerations ar short
petinds (8} and at 1 see (8)) for Wilhraham, Massachuserts wete determined 1o be 0.23 and
(L0G5, respectively. Based upon preliminary data, the site Clays was determined to be Class
3. The site classification is based upon the nature of subsurface soils. Procedutes for the
site specific determinaton of site Jassification arc provided in Sectuon 1613.5.4 af the 2009
IBC. The site coefficients I, and F_ were detenmined according to “L'ables 1613.5.3(1} and
1613.5.3(Z) using both the 5, and S, values and the Site Class. For this site, F, and F, were
determined to be 1.6 and 2.4, respechvely.

section 18064 relates o the liquefaction potential of the undeslying soils. ‘The liquefaction
pertental was cvaluated for the site soils encomntered below the water rable. Based upotl the
observed density of the granvlar soils ar the site, they would not be subject w0 liquefacdon
under the design earthquake.

Concrete Slabs

We recomrnend that the building slabs be supporred on at least 12 inches of imported,
cotnpacted sand and gravel ‘Lhe subgrade within the {ootprint of the proposed basifding
should be stripped of wopsoil, asphalt or concrete, and densified o reat any loose areas that
are present. The subgrade should also be free of large boulders or cobbles. The Sand and
Cravel fill beneath the conercte slabs should meer the grain size distribution characteristics
outlined in ‘lable 1. Fill supporting slabs should be placed in accordance with the
recommendations for compacton provided below,

Latthwork Considerations

We anticipate that carthwork for this project will inclade: excavations for tootings, the proof-
compaction of existing site soils, the compaction of fill beneath footings, and euts and £ills o
form the building floorslab,

"Iwo fill types are recommended: Sand and Gravel for use within 12 inches beneath floor
slabs and footings, and Granular Fill for use at depths preater than 12 inches beneath floor
slabs, and a5 miscellanecus fill, if needed. Grrain size distribution requitcnents are presetited
in Table 1. The near surface granudar soils found on Site may be suitable for re-use as fill. £
the contractor elects to use the on-site material as Al we recommend he collect a
represciitative sample in a test pit and perform grain size distribution analysis o obtain
approval by the engineer prior to the start of construction.
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Grain Size Distribntion Requitements
Size . | Sawdand Grayel | Granulir Fill
Percent Fiacr by Weight
4 inch 108 1010
i 1/ 2inch 50-85 -
No. 4 40-7h ) ---
No. 10 ) 30-90
New ) 143-35 10-71)
No. 100 e -—-
Mo, 200 -+ 015

Any asphalt, conctete, debris, existing building matertials, topsoil, vegetation and orgadlic soils
should be stripped from beneath the proposed structure. It should be noted thar concrete
was encountered m boring WI-14, and is reportedly presenr along the eastern cdge of the
casung building, In addidon, utlides (such us the existing water ling located wilthin rhe
footprint of the proposed building} should be removed from beneath tie new structure.
Asphalt, concrete, debris, topseil or organic svils steipped from the excavation should not be
re-used as fill beneath strucoares. To avoid point loads, any cobbles or boulders larger than
4 meh diameter, encounrered at the sabyrade {or fooings and stabs, should be temaoved and
replaced with compacted Sand and Gravel fill.

I'll placed beneath footings and floorslabs should be densificd o at least 95% of the
Modifted Proctor dry density as defined in ASTM T1357, Method (. Fill should be placed
in lifts of no mote than 12-mches and compacted with at least four passes with a vibrating
drum roller (minimuen 3,000 pound weight). To facilitate compucton, the moisture conrent
should be mainteined at or near oprimum.

We appreciated the opportunity 1o be of service on this project. If you have any guestions,
please call the undersigned.

Sincercly yours,
(O'Reilly, Talbot & Chun Associates, Inc. f -
27

e ]
] e&M Michae! |.\Fhlbot, P.E. \

Pioj ngineer Principal

Artachments: Limdtations, Site Locus, Site Plan, Boring Logs

c: Jeff Mclilravy (L'ecton Architects)
Rob Johnson Johnson Stractural Engineerinyg, foc.)
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LIMITATIONS

The observations presented in this report were made under the conditions described
herein. The conclusions presented in this report were based solely upon the services
described in the report and not on scientific tasks or procedures beyond the scope of the
project or the time and budgetary constraints imposed by the client. The work described in
this report was carried out in accordance with the Statement of Terms and Conditions
attached to our proposal.

The analysis and recommendations submitted in this report are based in part upon the data
obtained from widely spaced subsurface explorations. The nature and extent of variations
between these explorations may not become evident until construction. If variations then
appear evident, it may be necessary to reevaluate the recommendations of this report.

The generalized soil profile described in the text is intended to convey trends in subsurface
conditions. The boundaries between strata are approximate and idealized and have been
developed by interpretations of widely spaced explorations and samples; actual soil
transitions are probably more erratic. For specific information, refer to the boring logs.

In the event that any changes in the nature, design or location of the proposed structures
are planned, the conclusions and recommendations contained in this report shall not be
considered valid unless the changes are reviewed and conclusions of this report modified
or verified in writing by O'Reilly, Talbot & Okun Associates Inc. It is recommended that
we be retained to provide a general review of final plans and specifications.

Our report was prepared for the exclusive benefit of our client. Reliance upon the report
and its conclusions is not made to third parties or future property owners.
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