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Introduction

Criterium Engineers is pleased to provide a structural evaluation of the building located at 243 Post
Road in Bowdoinham, Maine. This building was built as a 3-story chicken barn around 90 years
ago, was extended to the back shortly thereafter with a similar construction, and has been in used
for storage and as the Town of Bowdoinham’s Recycling Barn for 30 years. The building also
includes one rental apartment on the third floor. The floor loading capacity, and the structural
strength of the roof, has been evaluated by various structural engineers. This evaluation is to provide
a second opinion.

Criterium Engineer, Helen C. Waitts, P.E. M) visited the site on September 25, 2020 to inspect the
structural condition of the barn. We met onsite with David Berry, who provided additional
engineering reports done in 2008 through 2011. The weather was warm and dry.

Standards and Limitations

Our inspection report is limited to observations made from visual evidence and a review of the
available engineering reports.

Our inspection and report has been conducted consistent with that level of care and skill that is
ordinarily exercised by members of the profession providing the same services under similar
conditions at the time the services are performed.

Our report is an opinion about the condition of this portion of the building. It is based on evidence
available during a diligent inspection of all reasonably accessible areas. No surface materials
were removed, no destructive testing undertaken, and no furnishings moved.

Description

The barn is 36'x288’, and approximately 22’ from the concrete slab to the eaves. The building is
wood-framed, with corrugated metal roofing and siding, and a concrete slab-on-grade with
concrete frost walls. There are two lines of columns and beams at 11°-8” from the south and north
sides, and the posts are spaced 12’ on center, generally with 2x8 construction for the beams and
6x6 or builtup éx6s for the posts. The posts have some angle bracing. There is no siding on the
south face of the building. The building has been modified to remove flooring in some areas, and
the siding on the south side was removed and replaced with clear plastic. There is a ground floor
addition made of concrete block on a concrete slab and foundation housing the wood boiler heating
the building and the apartment.

The barn roof had a partial collapse the winter of 2011 near the back at the south side, at which
point the south roof framing was reinforced.

There have been various structural evaluations to determine the floor loading capacity of the
building, which contains the municipal recycling program, and which uses parts of all three floors.
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For the purposes of this report, the orientation of the building will be discussed as north, south,
east, west, , with the 36’ end facing Post Road being the west end, and the 288’ right side being
the south side of the building.

See attached photos for more detail.

Observations and Discussion

During the inspection, we went around the outside of the building, north, west and east, then through
the three levels of the building inside. The back of the building is grown up with vegetation.

We noted the following items during our inspection:

1.

The life safety issues have been evaluated by the State Fire Marshal’s office and are not
included in this report.

. The original barn is at the west end of the barn, then the barn was extended to the east. The

barn was built as a chicken barn, and includes a large central ventilator on the roof, and a
boiler room added near the middle of the barn at the first floor.

. The framing is in three bays of 2x8 joists at 24" on center, with 12’ spans. The joists land

on two interior wood beams running frontto-back, originally built with 3 — 2x8s, spanning
12" from postto-post. The posts are 6x6 solid or builtup posts. There are 45 degree angle
braces from the post to the beams, and in some locations there are angle braces north-to-south
as well. The material appears to be hemlock or pine. The floor sheathing is wood boards.
The joists are generally in good condition, though in some areas they are stained and have
debris left over from the chicken barn use. The beams supporting the joists are generally
deflected in the center.

The barn is somewhat taller than most chicken barns I've inspected, though the floor-to framing
heights are still limited.

. The roof framing is at 36" on center, and consists of 2xé or 2x8 rafter framing with eaves

ties for each pair of rafters. This supports nailers supporting the corrugated metal roof. The
framing is insulated at the front half of the building with a mix of fiberglass batts and blown
cellulose insulation; some areas towards the east end are uninsulated.

The original interior wood beams have some deflection at the center of the spans for most of
the beam spans. Some beams have been reinforced by sistering a 2x10 on each side of the
beam.

Some floor areas have been removed, including the second floor framing at the front of the
building in the center aisle, the second floor framing near the center of the building in the
north aisle, and the second floor framing at the back end of the building. The removed post-
and-beam framing has been replaced with wood trusses to replace the removed supports for

the third floor.
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8. There is an apartment on the third floor covering the center and south bays of the building,
with an exterior stair and an interior stair. The third floor framing in this area is covered with
drywall.

9. The roof to the barn was rebuilt in 2011 in the area where the collapse occurred, comprising
30’ at the south end of the barn.

10.The south side of the building has had the corrugated metal siding removed and a layer of
clear plastic sheeting installed. This was done to allow some daylighting in the building, with
some solar gain. The shear capacity of the siding was supplanted by letting in some diagonal
bracing from the eaves to the sill plates at the top of the foundation walls.

Review of the Engineering Reports

It is our opinion that the Associated Design Partners (ADP) report dated May 27, 2011 is an
inaccurate report; the dimensions of the building and the framing listed were incorrect.

The ADP report dated September 30, 2011 lists the building as having 2 stories and being 35’
wide; we measured 36’ outto-out. The snow loading calculation assumes very good insulation in
the roof and doesn’t include the slippery roofing surface, resulting in a higher snow load than should
be used in calculations. Note that the ASCE 7 snow loading requirements haven’t changed since
ASCE 7-05, when the unbalanced snow loading requirements were added, so the current
requirements are the same.

The unbalanced loading requirements place the full, unfactored ground snow load on one side of
a gable roof; these are the typical snow conditions that have been observed with this building, with
no snow on the north side, and blown snow collecting on the south side of the building, and also
the conditions under which the partial roof collapse occurred.

The Calderwood Engineering (CE) reports are dated July 3, 2008 and February 20, 2009, and
cover roof loading and floor loading. The report uses slightly different factors than those that | feel
are correct, and | have different dead load (building material weight numbers in some areas) so |
gain some additional strength for the calculated floor and roof systems. However, the values |
calculated are for a typical floor and roof system, and there have been modifications to the framing
in various locations throughout the building, some of which add an adequate amount of strength,
and some of which remain undersized. The need for framing modifications, and the size of the
modifications, are similar.

None of the ADP or CE calculations included the use of the 1/8” steel plates, which add over 5
pounds per square foot (psf) of dead load to the floor system on the third floor, and which help
spread the weight of the loaded pallet jack to multiple rafters. The plates provide a durable and
smooth surface for the pallet jack.

CE inspected the barn and created a repair plan in 2013. They re-inspected the building in August
of 2020, and found that the needed modifications hadn’t been done. They also found other
conditions of concern. These two reports include drawings for the repairs.
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Discussion

Every wood-framed chicken barn in Maine has an ongoing list of maintenance needed. Most of
these barns have a relatively low floortoframing height, and therefore don’t support other uses
well. This barn has been used for the last 30 years as a recycling barn. The areas of the barn that
were especially lightly framed are typical for chicken barns but inadequate for the current building
code requirements. The applicable building codes from the Maine Uniform Building and Energy
Code are the 2015 IBC, the 2015 IEBC (the Existing Building Code), and the ASCE 7-10, which
provides the loading requirements. The wood framing design is based on the 2012 NDS (National
Design Specification), which uses wood graded to modern specifications by organizations such as
NELMA (New England Lumber Manufacturer’s Association).

For new buildings, the building framing design is based on the code-specified loading and
deflection requirements, with modern building materials.

In this case, we have an existing building that has been built without engineering for an agricultural
purpose, matching many other chicken barns built in the 1930s. The building was built without
concern for deflection of individual members, and framed using light and repetitive framing. The
building would have been warmed by the chickens as well as the boiler, minimizing snow loads
on the roof.

When the building was repurposed into a new use as a recycling center, the barn was modified in
some locations to make openings in the floors. Some of these modifications weren’t engineered,
and resulted in an inadequate structure.

Roof System

The roof system needs to be able to handle the expected snow loads adequately. These are best
characterized by using the latest ASCE 7 requirements, which include the balanced snow loads,
where a uniform load is on both sides of the rafter-framed gable roof. However, the barn roof
failure in 2011 demonstrated the unbalanced loading condition, which was a new design
requirement placed in the ASCE 7-05 and later versions, including the current ASCE 7-10. The
unbalanced snow load needs to be applied to both the north and south sides of the roof, even
though the prevailing wind usually has the north side clear and the south side snow-covered. A
storm can come from any direction.

The rafters on the south side have been strengthened, but all the rafters should be upgraded to be
made adequate for the unbalanced condition. This is reasonably correctly calculated by CE. Every
engineer uses slightly different methods, but the framing needed for the repair will be similar when
the drawings are stamped. CE has provided two repair methods, to allow the owner to select the
least expensive option. Note that most contractors are now using engineered wood screws rather
than bolts or lag screws; they are fast to install and make a robust connection, with less section loss
in the wood part of the connection. There may be some economies available in revising the
connection details.

The rafter beams are undersized, on both sides of the building. This is a typical problem with
chicken barns. These can be sistered with LVLs (engineered lumber); and the beams should be
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made adequate for the unbalanced snow load. My rough calculations showed that two LVLs were
needed, rather than one, for each beam.

The rafter tails should be fastened to the top plate of the wall with an uplift fastener such as the
Simpson H2.5.

The CE design shows adding one 1.75"x11.25” Versalam to the beam supporting the rafters. |
calculated the need for two Versalam beams; | assumed that the stronger and deeper material
would take all the load from the 2x8s because the lower edge of the engineered lumber is taking
the tension below the bottom of the 2x8s. This calculation should be checked.

The work should be inspected at the start of the work to assure that the design has been properly
interpreted by the contractor, then at the end of the project.

Floor System

The analysis of existing building floor systems for a new use is per the 2015 IEBC as well as the
2015 IBC. The allowable loading can be determined by inspecting the building, evaluating the
materials and their condition, then performing a structural analysis, or it can be determined by load
testing.

While a new building will be analyzed based on a live load from Table 4.1 in the ASCE 7-10, and
a new building built for storage of materials like these would have a live load rating of 125 psf for
“Light Storage”. In this case, an existing building is generally inspected and given a load rating
based on the available structure, or, if additional loading is expected, that load is determined and
the framing is upgraded to the required loading. All of the different areas to be used should be
placarded for their available live load strength.

We also recommend that the areas used for loads over 30 psf be marked out and a design be
made to take those loads down to the ground. The design should include the actual expected loads
of the loaded pallet jack.

In any case, storage of loads over 30 psf (or 28 psf if using the CE calculations factors instead of
mine) should be prioritized on the ground floor slab, and the upper floors should be used for lighter
material storage. Pallets sent to the upper floors should be weighed before leaving the first floor,
and can be marked or tagged. Heavier loads on the upper floor will be restricted to specifically
enhanced floor framing areas. Loads placed on the upper floors should be weighed so the loads
don’t exceed the allowable storage load.

The Pallet Jack and Bale Transport in the West End

The calculated load on the third floor at the west end should include 5 psf of added dead load for
the 1/8" steel plate. The live load for this area should be planned for the expected weight of the
bales handled, and the weight of the pallet jack. Assuming a pallet jack weighing 200#, and a
bale of materials handled at notto-exceed 1000#, and multiplying by a factor of safety of 1.2
(20%), with a pallet being 4'x4’, gives a floor live load rating requirement of 90 psf for the west
end in the center and north bays. The floor joists, floor sheathing, beams and posts should be
upgraded to handle this amount, down to the floor slab, but only in the area where this load occurs.
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If we assume that the area of the third floor used for the pallet jack is just used for the one pallet
jack, and that the rest of the span in that area is unloaded except for dead load, then only that load
is on the framing at one time — so the 4x4 area carries 1440 sf, and the rest of the structure
supporting the rest of the floor in that bay is unloaded except for the dead load. This would require
restricting the load to the one pallet jack. Note that this is the current loading condition in the third
floor near the truck opening. This means that no material would be stored in the same bay as the
pallet jack travel. The floor that has been enhanced should be painted, or curbed, so the pallet
jack can’t travel beyond the enhanced floor area, and placarded for only that use with no storage.

Assuming that the 120 psf load is over 5 (for an added 25% factor of safety, and an amount of
leeway in the location of the travelling load), the joists in the travel area should still be sistered, or
a joist added in each bay, of 2x8 SPF #2 or HF #2. The beam supporting the joists would need to

be 4 - 1.75"x11.25" 2.0E Microllams (or Versalams), 2 on each side of the existing 2x8s beam.
These can be sistered to the existing beam. The posts can be checked by calculation later.

Other Floor Loading Issues

The CE design for the trusses uses some 1” diameter A325 bolts. These connections work well for
steelto-steel applications, but a steelto-wood application should use more, smaller, connectors
rather than one, larger, connector, to prevent wood failure at the joint.

The extensive repairs recommended for the large trusses at the east end of the building may be
more simply addressed by installing a steel beam in these two locations, supported by the 12x12
columns as needed.

This is a large building. The enhancement of the floor load rating should be targeted at the areas
with payback. All other areas should be restricted to light loads, and the loads should be put on a
scale to prevent overloading before being sent to the framing above. Additional floor areas can
be enhanced per the drawings as funded uses occur.

Other Structural Issues

The area around the composter should have the floor sheathing removed, so nothing can be stored
there, or the floor joists can be removed and re-installed with full joists and new floor sheathing.

There are some areas with the original board floor sheathing. These areas should be inspected
periodically, if kept in use, as the use for chickens may have deteriorated the strength properties
over time. Most of the floors have been surfaced over with plywood, which is in good condition
and adequately attached, where observed.

Further non-engineered changes to the framing should be avoided, as this is no longer an
agricultural building use.
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South Wall

The south wall of the building is sheathed with plastic sheeting stapled to the studs. Some limited
diagonal braces have been let into the wall for the full height of the wall. | recommend that the
building be fully evaluated and that parts of the wall be sheathed and fastened as needed per the
evaluation. The sheathing would need to be fully attached to bring the shear loads from the roof
framing down to the foundation. We discussed installing the sheathing on the inside; this would
involve some complications to the wind design analysis. A better solution still allowing the solar
gain may be fo install the sheathing to the outside of the studs and then install a Trombe-wall type
collector to the outside of the sheathing.

CE’s inspection noted some damage to studs and lack of connection between the building and the
foundation in one area. Repairs should be made per the Calderwood report.

Conclusion

The Recycling Barn was framed for use as a chicken barn, with light, wood framing. The current
use exceeds the design capacity of the framing, as does the expected snow loading; the wind
loading is expected to exceed the capacity of the south wall framing. Some modifications are
needed to continue the current use, and to accommodate the expected snow loading without
distress. Some repairs are needed as well.

The CE design generally meets the needs of the building, but our recommendation for the building
is to only improve the second and third floor load rating for the areas that will be specifically used
for high loads. The roof framing should be modified to one of the CE repair methods, or another
engineered repair design, for the full area of the roof framing.

We hope that you will call if you have further questions concerning this report.

Respectfully submitted,
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Kathy Durgin-Leighton

From: Eric Caldenwood [eric@calderwoodengineering com]
Sent: Friday, February 20, 2000 1:07 PM

To:  sbemy@gwinet

Ce:  Kevin Prout; Kathy Durgin-Leighton

Detads don't show the fally on the second floor. but we could aither go with a 86 or a laifa.r*-h’dh a steel base plate

lagged to the fiooring, solid blocking will need 1o ba provided betwesn the floor above and the tripie header balow
in those casas,

Also afthough we did not show it we could use a secand header beam beneath the 1™ and that will double our
axisting floor load rating. We would need o install a 2X8 a1 each post from the floor up to the bottom of the fower
header to provide sufficient bearing for the second beam,

Adding either the post or the 2X10's bring w to the 30,1 psf allowable live load {my repon recommends 24.1, but
the code allows a 20% reduction In five load for members supparting more than one floor as is the case with the
solid sawn 6x8 posts sccounting for that gives us ihe 30.7)

Ml:lhgummmmuixﬂbﬂmbemmmuﬁamwﬂpadwnlﬂamtwabumMthhma
now in those decked over bays.

Adding the bolts in the truss diagonals {tansion only) gives us 32.1 psfin that area over the trusses,

i Caldrrnssag, P
Gaitremesd Enpimssrmy FIT
SE Wver Rood, Rickment, Al
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Floor Load Options

Bowdoinham Recycling Center

in thi Town of

Bowdoinham, Malne

Prepared for;
The Town of Boavdolnham
By
Caideraond Englnesring st

February 207, 2009
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B Lelghton Rooad * Faimourh, Maiad L E R

May 27, 2011 11145

Janet L. Smith

Interim Town Manager
Town of Bowdolnham

13 School 5t
Bowdainham, MFE 04008

RE: Structural Evaluation of roaf framing al Bowdoinham Recycling Faality

Dear Kevin,

Al your request. | have performed a limited evaluation of the exsting roof framing of the
Recycling Bullding located at 243 Fost Rd in Bowdolnham, Maine, The purpose of my

| evaluation is lnﬂﬂmﬂmﬂmappmhnhﬂmhhumm;mmwrﬂmmsmg
roof framing  Warmen Gerow, PLS, engineering technician, visited the property on April 21%,
201 awmmmg framing elements. "L Y

Building Deseription &

]

The building at 243 Post Road is a Wﬂﬁlmmd.}.(mwugrimlmm bullding adapted for use as
the Town of Bowdonham Recycding facility and storage of miscelianecus items. The building
footprint measures approximatety Sﬁﬂ?iehri’a?ﬁkmg (10,150 sf +/-). =

Ol e Mrpupad fiag e
nmwwmmm:awﬂmmmammamrmmmmm '
this past winter. Some of the rool has singe been repaired and reinforced. An analysse of the
reinforced area IS TREGIET T Tis evaluation : SR

o
;Hm.wﬂmﬂﬂuu'rclnhmltmmgn‘ﬂpiuyshul 2
ﬂmmﬁsyslmmnﬂm&mnﬁmlanﬁmmmdal <
th 1x4 top chord strapping spaced al 16" o.c and a screw down
sured, the rafiers are supported at mid-sean with 3

> a double 2x8) The 2x8 [ Span varies between 6'-4 2s ¥ b
: diagonal post supports are a

3] W}Mmbﬁb&mhﬂaﬂhﬂmﬂuﬁihhﬂﬂﬂmlmnﬂg rqtﬁ?:lu
in

- Ahe e
the Ianity.?rﬁnm-uf the (3) 2x6 beams have been sisterad with (2) additianal 2x8's, resulting
a (5) 246 beams. nmbmnammmnmmauuuppmhd by sofid sawn Umber posls

spaced al lPF'I'ﬂ;\I‘rdﬂa!Hr 11-8" 0.c along the length of the building,
Analysls SEL e e $0

analysis software. ThudEHhadHﬂMmdmﬂ:lhnﬂadtnhaqud 1o or less than 7 psf for
lham,mpsnmhagmwm | appliad the estimaled Dead Loao (wekght of
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Eﬂhﬂuﬁ’nmﬂmnﬂmﬂg

bullding efements), andaunimnsnnwhadbymandam:runu | cetermined the allowabils
| snow ioad capacity. The following Table 3, lists the resulls of my analysis:

Member Span (dr) Spacing | Est, Dead th:thhi‘FnrmErmLmn‘[psr]
-~ ft 0.¢) Load (psf)

(1) 26 Rafter | ot +/- 38" 7 +- 17 #/- Mot Ok

| (2) 2x6 Rafter | Git o ag- T #/. 43 +/- Nearly Meats Code

(2) 2x8 Gin 6'-4" 4/ MNa 10 +L {46 +/- Nearly Mests Code

(2} 2x8 Gint 96" +/- Na 10 +1- 15 4= Mot Ok

(2) 248 Gid 128+ | Na 10 +/- 0+~ NotOk

(3} 2%6 Beamn 118"+ [Na 10 +/- T+l  NotOk

(S} 2x6Bsam | 11"F +- | Na 10 +/ 19 +/- Not Ok

designed for an unbalanced snow load. Unbalanced snow accumulation I8 described as snow
biowing from the windward side of a pitched roof onto and accumulating on the leeward side.
Fmﬂmﬁawﬁngﬂam.ﬂmmdamhdunbahnmdmmmhﬁmhﬁﬂpﬂMH
distance of 81t from the ridge.

Emmmi:gﬂmmmuuiﬂmaﬂm'ahleanmhad analysls with the code specifiad design snow
haquuﬂamls.nismarmmmumphfmnﬂngmm not meel the 2009 IBC code, In
fact, nﬂgmwmmanammmmwmm nalf that required by
I:f.ldl_ ' =y -

b s

solution,
The findings as reported in this letier mﬂbmﬂﬁhkmmrmabahﬂw
. | reserve the right to change the findings and recommendations

 outlined herein and Incomorate any new, previously un-oreseen or unknown information that
may be discovered. i
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ASSOCIATED DESIGN '
PARTNERS INC. . .

September 30, 2011 11145

Bl Post

Town Manager

Town of Bowdginham

13 School St
Bowdoinham, ME 04008

RE: Supplemental Structural Evaluation of roof framing at Bowdoinham Recycling Facility

Dear BHI,

Al your request, | have performed a limited supplemental evaluation of the existing roof framing
of the Recycling Building located at 243 Post Rd In Bowdoinham, Maine. The purpose of this
evaluation is 1o revisa the approximate aliowable uniform snow load capacity of the exisling roof
framing based on additional field measuremenis provided by the owner, and obtained during our
site visil of 9/28M11. Also, a recommendation for the allowable deplh of spow that the roof can
support Defore manual snow removal is provided.

Building Description

The buliding at 243 Post Road is 8 wood framed, 2-story agricultural building adapted for use as
the Town of Bowdoinham Recyeling facility and storage of miscellaneous ftems. The buliding
footprint measures approximalely 35t wide by 290 long (10,150 sf +-),

See our oniginal repart dated 5/27/11 for further description of tha diding framing.

Teday, the 2009 Intemational Building Code (IBC) specifies that the minimum design unlform
snow load for new buildings similar to the Recycling Bam in Bowdainham, ME 1o be a6 psl
(Pg=60 psf, Cl=1.2. Ps=48psl), However, the IBC 2000 also specifies that gable roofs must be
designed for an unbalanced snow load. Unbatanced snow accumulation is described as snow
biowing from the windward side of a pitchad moof onto and occumulating on the leeward side.
For tha Recyciing Bam, the coda specifind unbalanced snow accumutation is 60 psifor a
distance of 2% from the ridge,









Bowdoinham Recycling Center ~ Rehabilitation Summary

On August 21st 2013, Calderwood Engineering inspected the Bowdoinham
Recycling center. The building is a converted (3) story chicken barn that has been
modified several times throughout its service life. At first glance the 36" wide by 290’
long building appearsto be in relatively serviceable condition but upon further inspection
there are many structural members that are visibly overstressed.

Recently the building has had a structural failure of the roof which since has been
repaired. In 2011 Calderwood Engineering performed a structural analysis of the roof
system and concluded that the existing members were undersized and needed to be
reinforced. Two different rehabilitation options were designed and detailed for the
rehabilitation of the roof. During the 2013 inspection only a fraction of roof members
were found to be reinforced, and those that were reinforced were not strengthened to the
level that was shown in Calderwood Engineering's details. These modifications, although
better than leaving the roof as it was originally, are not enough to bring the roof structure
up to code. The existing repairs should be added to in order to bring the roof up to codeto
prevent future structural failure.

Calderwood Engineering has calculated an unbalanced snow loading of 60psf
(pound per square foot) on the roof using the 2012 International Building Code (1BC) and
the Minimum Design Loads for Buildings 2010 (ASCE 7). This snow load is much larger
than the capacity of the roof members. Calderwood Engineering has designed various
options to strengthen the roof.

The following roof members were found to be undersized:
* 2x6 Rafter @ 3-0" Upper Section Spanning 7'-0" +/-
* 2x6 Rafter @ 3-0" Lower Section Spanning 11'-0" +/-
* (2) 2x8 Spanning 12'-0"

The recommended rehabilitation for the Upper section of the 2x6 rafter isto sister
an additional 8-0" +/- long 2x6 to the existing rafter.

There are (2) recommended rehabilitation options for the lower section of the 2x6
rafter. The first option isto add (1) 2x6 web member and (1) 2x4 web member to the
lower section, converting this portion into atruss structure. These members would be
fastened to the existing members with plywood or OSB gusset plates and nails. This
option would also require (1) 2x4 to be sistered to the existing rafter. (Option 1)

The second option for the lower section of the raftersisto sister (2) additional
2x10 to the lower half of the existing 2x6 rafter. (Option 2)

There are also (2) rehab options for the double 2x8 "Roof Girders" that support
the rafters and span 12'. The first option isto add (2) 2x4 kickers off of the supporting
posts @ a45° angle to reduce the 12' span to (3) 4' spans. These smaller spans reduce the
stress in the existing members to an allowable level. (Option A)



The second option isto add (1) 11 7/8" x 1 3/4" Boise Cascade Versa-Lam Beam
to the existing (2) 2x8. The existing posts carrying the 2x8's will need to be notched to
allow the additional of the Versa-Lam Beam. (Option B)

Calderwood Engineering also analyzed the rest of the existing structure under
dead, live and snow loads. The use of the building was determined to be alight storage
warehouse on the account that the majority of the structure is housing various materials.
According to ASCE 7 and the IBC for alight storage warehouse the design live load is
125 psf. The existing allowable live loads were calculated for the structural members,
below are the results:

* Floor Joists (2x8 12' Span @ 2' Spacing) ~ 27.4psf

* Triple (2x8 Beams Supporting (1) Span (Center Bay Undecked) ~ 20.6psf
* Triple (2x8 Beams Supporting (2) Span (Center Bay decked) ~ 10.3 psf

* 6x6 Built-up Column (2nd Floor Center) ~ 61.1 psf

* 6x6 Built-up Column (1st Floor Center) ~ 56.1psf

From the above results it is evident that the existing structure is not adequate to
support a design live load of 125psf. In order to provide the best solution for the
strengthening of these members a number of rehabilitation options have been designed.

The option designed for the strengthening of the existing floor joistsisto sister
each floor joist witha5 1/2" x 3 1/2" Boise Cascade Versa-Lam Beam. A secondary
option was explored but when looking into the cost for this option is was removed
because the cost was extremely high.

There are (2) rehab options for the triple 2x8 beams. The first option isto add (2)
5x5 kickers @ 45° angle to each existing poststo reduce the existing 12' span to (3) 4'
gpans. Thiswould reduce the stresses in the members to an allowable level. Thisoption is
relatively low in cost but it would reduce the available areato move and store materials,
which is not ideal. (Option 1)

The second option is the addition of (2) C6x8.2 channels (1) on either side of the
existing members. The channels would be connected by 1/2" diameter A325 bolts spaced
at 2' centers. The bolts would be through bolted in holes drilled through the channels and
the existing 2x8's. This option is more expensive but does not reduce the usable area in
the building.(Option 2) Triple 2x8 shall be jacked up 1/4" at center span or until visibly
level prior to the addition of the 5x5 kickers or C6x8.2 channels.

The existing columns were found to be built up columns made up of (3) 2x6 or to
be solid sawn 6x6. The column rehab was designed separately for the 1st and 2nd floors.
The columns on the 3rd floor supporting the roof were found to be adequate and no
further modifications are required.



There are no modifications required for the 2nd floor columns if the rehab option
using the 5x5 kickersis used. If the kicker option is not included, an additional 2x6 is
required to be added to the existing post. The first floor columns are undersized with or
without the addition of the kickers and need (2) 2x6 added to the existing column to carry
the design loads. These 2x6's should be added (1) on each side of the existing column
such that the final section would be (5) 2x6 lined up face to face.

The exterior walls were found to be made up of 2x4 @ 2' centers. For the design
loads, these were found to be adequate to resist the vertical loads as long asthey are
braced laterally by sheathing. During inspection one entire wall did not have any
sheathing connecting the 2x4's together. There were few lateral bracing members
installed but these members do not brace the 2x4's enough to develop the capacity
needed. In order for the existing walls to be able to carry the design loads 1/2"
plywood/OSB should be added to all exterior walls that are not covered by plywood or
planking.

During inspection it was found that in the rear of the building there was a portion
where the first floor is extended up to the floor joists of the 3rd floor. This sectionsis
approximately 16" high and has (2) large trusses that span 24' each. The trusses have been
modified with the addition of 1" diameter boltsto the connection of the tension diagonal
web members. Calderwood Engineering performed an analysis of the existing truss and
found that not al the existing members were adequate to carry the design loads. The
following truss members were found to be undersized:

* Bottom Chord - (3) 2x10

» Top Chord - (3) 2x10

* Tension Diagonal - (2) 2x8

» Compression Diagonal - (2) 2x8

The recommended option for the rehabilitation of the bottom chord is to add (2)
1/4" thick platesto the middle 14' +/- of the bottom chord. It was determined that the
tension force in the bottom chord in the middle portion could be carried by adding (3)
2x10 to the existing (3) 2x10, but this did not seem feasible so the addition of a steel plate
was inspected. The new steel plate should be connected with the existing 1" diameter
through bolts located in the bottom chord. The minimum required width of the plate was
found to be 4 5/8", but it isvery likely that the location of the existing bolt holes will
control the width.

The recommendation for the top chord isto add (2) 2x4 lateral braces at 6'
centers. Each brace should be connected to the top chord and extend at a 45° +/- angle to
the existing floor joists. There would be (1) brace required on each side of the top chord
every 6'. This option is recommended because it requires the least amount of work and
material added to the top chord.

The recommendation for the tension diagonals isto replace the (2) 2x8 members
with (2) /4" thick steel plates. Wood was not an option for the tension diagonal because



it would require (5) additional 2x8 which did not seem feasible. The 1/4" would be
connected to the bottom chord with the same bolts as the bottom chord stedl plates and
would be connected to the top chord with the existing through bolts. Since the capacity of
the bolts in the wood in the top chord is not adequate to develop the tension in the
diagonal members, the installation of (2) C6x8.2 channels as described in the repair of the
triple 2x8's above would be required. These channels should extend (1) span on each side
of the truss and would be enough to strengthen those spans. With the addition of the
channels the bolt capacity is large enough to develop the tension required for the diagonal
members.

The recommended solution for the compression diagonals isto add (2) 2x10 or
(1) 6x6 solid sawn post to the diagonals. These members would be cut to be wedged tight
between the existing vertical and horizontal members. Also (2) 1" diameter A325 bolts
should also be installed through the existing 2x8 compression members and bottom/top
chord in order to develop the compression members. Both the bolts and the direct
compression of the additional members would be required to develop the compression
force required.

For the rehabilitation of the truss, the web diagonal members will be required to
be removed during construction. In order to perform this work temporary supports must
be installed to ensure the truss remains in place. It is our recommendation to use (2) 6x6
solid sawn timber posts at a 45° angle off of the existing built up columns. The top of the
temporary supports would be located below the location where the web diagonals meet
approximately 6' off of the columns. These temporary supports would be required to
remain in place until all the truss modifications are completed.

The existing columns in the rear section of the building that extend 16' +/- to the
floor joists of the 3rd floor are built up 12x12 columns. After analysis it was found that
these columns are adequate to carry the design loads, therefore no modifications are
required for the 12x12 columns.

Once all of the above solutions were designed, Calderwood Engineering had a 3rd
party perform a cost estimate for each of the options. The following are the estimates for
each option.

Roof Truss Rehab Option 1-A (Sheet 2) $ 28,000.00
(Roof Truss Members & 2x4 Kickers Added)

Roof Truss Rehab Option 1-B (Sheet 2) $ 39,500.00
(Roof TrussMembers & 11 7/8" x 1 /34" Versa-Lam Added)

Roof Truss Rehab Option 2-A (Sheet 2) $ 31,600.00
(2) 2x10's, (1) 2x6 & 2x4 Kickers Added)

Roof Truss Rehab Option 2-B (Sheet 2) $43,000.00
(2) 2x10's, (1) 2x6 & 11 7/8" x 1 /34" Versa-Lam Added)



Floor Rehab Option 1 (Sheet 3) $63,000.00
(Addition of Versa-Lam to each floor Joist & 5x5 Kickersto each Column)

Floor Rehab Option 1 (Sheet 3) $115,000.00
(Addition of Versa-Lam to each floor Joist & (2) C6x8.2 to Carrying Beams)

Trussrehab (Sheet 4 & 5) $ 7,200.00
Exterior sheathing (no finishes) $ 7,000.00

The least expensive of the options is the roof option 1-A and floor option 1. The
estimator also advised that an additional $10,000 be added to the overal estimate for
miscellaneous unseen items. This brings the least expensive project total budget to
$115,200.

If head room is aconcern in certain spans where the addition of the 5x5 kickers
would not able to be used to maintain room for current needs, floor rehab option 2 may
be implemented. For these locations an additional $650.00 per span should be added to
the total.

In conclusion, the existing structure has not been designed or built to carry the
anticipated design loads for the use of the structure. Many members are currently
overstressed and if nothing is added to strengthen the structure or the building use is
changed the structure is in danger of failure. Multiple rehabilitation options were
explored and the most cost efficient options have been described above to reinforce the
existing structure in order to prevent structural failure. With the cheapest options chosen
for the structure the estimated cost of the project is $115,200.
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2x6 RAFTER
SP.e 3-0"

ADDITIONAL 2xI0 ADDED TO ROOF
GIRDER IN VARIOUS LOCATIONS OF
STRUCTURE. ADDITIONAL 2xI10 DO NOT
BRING ROOF GIRDERS UFP TO CODE
AND SHOULD NOT BE ASSUMED
ADEQUATE.

/x4 PURLIN
/SP. © /6"

ROOF GIRDER
(2) 2x8 POST (2) 2x8
SP.e [12-0"

2x6 BOTTOM CHORD
SP.e 20 _\

/ \ ADDITIONAL "TRUSS" MEMBERS
MISSING OR FAILING 13) X8 CARRYING

FROM PREVIOUS RETROFIT IN
BOT. CHORD MEMBERS. BEM (50 SPAN VARIOUS LOCATIONS (NOT
REPLACE AS REQD THROUGHOUT ENTIRE STRUCTURE)

CHECK RETROFIT MATCH

DETAILS SHOWN ON SHEET 2

INTERIOR COLUMN (3) 2x6 OR
SOLID SAWN 6x6

" [/ u
" PLANKING OR /5" PLYWOOD.,/0OSB gég FLZOOOR JOIST GENERAL NOTES
e 20"

I. LAMINATED VENEER LUMBER SHALL HAVE A MINIMUM MODULUS OF
ELASTICITY OF E=2,000,000 PSI AND A MINIMUM F =3/100 PS5I

> 2. ALL SAWN DIMENSION LUMBER [S NOMINAL SIZE, SPF #2 GRADE

\(3) v ADDITIONAL (3) ox8 CARRY NG/ \ 3. ALL STEEL SHALL BE IN NEW OR GOOD USED CONDITION
SUPPORT FOUND oy ADDITIONAL 2xI0 ADDED TO CARRYING
2 BANIING. (5) COLUMNS BEAM 120" SPAN RS TN VARIOUS 1 OCATIONS. OF 4. ALL STEEL TO MEET THE REQUIREMENTS OF ASTM A36 OF BETTER

STRUCTURE. ADDITIONAL 2x10 DO NOT
AND SHOULD NOT BE ASSUMED
INTERIOR COLUMN (3) 2x6 OR ADEQUATE. (TYP. (3) FLOORS) 6. ALL MATERIALS STORED ON THE FPROJECT SHALL BE FPROTECTED FROM
SOLID SAWN 6x6 THE ELEMENTS BY BEING STORED INDOORS ABOVE GROUND LEVEL ON
\ SUITABLE DUNNAGE.
LALLY COLUMN EXTERIOR WALLS
2x4 e 2-0"0.C. x 7. ALL DIMENSIONS WITHIN THESE DETAILS ARE APPROXIMATE. THE
(TYPICAL) CONTRACTOR IS RESPONSIBLE TO DETERMINE THE EXACT DIMENSIONS
IN THE FIELD.
/" PLANKING OR /2" PLYWOOD,/0SB 8. ANY CONFLICT BETWEEN THESE PLANS AND EXISTING CONDITIONS
/ SHOULD BE ADDRESSED BY THE ENGINEER OF RECORD. DO NOT PROCEED
WITH DEPENDENT WORK UNTIL ANY CONFLICT HAS BEEN ADDRESSED BY
PN THE ENGINEER OF RECORD.

\ 9. ALL MATERIALS REQUIRED TO BE REMOVED AND REUSED, SHALL BE
(3) 2x8 ADDITIONAL 548 FLOOR JOIST MAINTAINED IN SERVICEABLE CONDITION, STORED IN A MOISTURE FREE
SUPPORT FOUND e ENVIRONMENT INDOORS, AND ABOVE THE GROUND LEVEL.

(3) 2x8 CARRYING SP.e 2-0

SPANNING (3) COLUMNS s
BEAM [12-0" SPAN /0. ALL MODIFICATION WORK MUST BE DONE WITH ONLY STRUCTURAL DEAD

LOAD. DO NOT PERFORM THIS WORK WHEN THE STRUCTURE 1S SUBJECT 70O
SNOW OR LIVE LOAD CONDITIONS.

/. THESE DESIGNS ARE BASED ON TYPICAL SECTIONS OF THE WHOLE OF
THE BUILDING. THERE ARE LOCATIONS WHERE THESE DESIGNS WILL NEED
INTERIOR COLUMN (3) 2x6 OR \ TO BE MODIFIED ACCORDING TO THE EXISTING SECTION. THOSE LOCATIONS
SOLID SAWN 6x6 WILL BE ADDRESSED ON A CASE BY CASE BASIS.
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ROOF GIRDER REHAB, SEE
OPTIONS THIS SHEET

— INSTALL NEW 2x6 COLLAR TIE
AT EVERY LOCATION WHERE
COLLAR TIES ARE NOT PROVIDED

SISTER (1) NEW 2x6 TO EXISTING UFPPER
8*0F RAFTER USE 2d NAILS AT 6"* SPACING

SISTER (1) NEW Z2x4 TO EXISTING LOWER
I'-0"+OF RAFTER USE [2d NAILS

AT 6"t SPACING USE 0SB SPACER
BLOCKS TO MATCH OFFSET OF GUSSET
PLATE AS REQD

NEW 2X6 WEB MEMBER

NEW Z2X4 WEB MEMBER

NEW Z2x4 MAY BE TOE TAILED
~ I 10 2X6 RAFTER.USE [0d
~ TOENAILS EACH SIDE MINIMUM. =

~ 3 ALTERNATELY USE A SMALL GUSSET AND
7 ~J (4) 6d NAILS IN EACH SIDE

R ~3 OF THE 0SB GUSSET.

EXISTING 2X6 /

— INSTALL NEW 2x6 COLLAR TIE
Al EVERY LOCATION WHERE
COLLAR TIES ARE NOT PROVIDED

SISTER (D NEW 2x6 1O EXISTING UPFPER
8*0F RAFTER USE [2d NAILS AT 6"* SPACING

SISTER (2) NEW Z2xI0 TO EXISTING LOWER
I'+0F RAFTER (1) ON EACH SIDE OF

EXISTING LOWER RAFTER.CUT 2xI0 SHORT
IN ORDER TO ALLOW FOR THE LAP SPLICE

ROOF GIRDER REHAB, SEE T~
OPTIONS THIS SHEET -

USE (2)6d NAILS IN EACH
SIDE OF 0SB GUSSETS
INTO 2x4 WEB MEMBER

ROOF REHAB OFPTION #|

72” = /="

NOTE: OFTION A & B ARE BOTH
ACCERPTABLE REPAIRS FOR THE
EXISTING FOR GIRDER

4/_0/:

5"0SB GUSSET B ON EACH SIDE

OF NEW 2X6 TYPICAL ON EACH END.
PROVIDE A MINIMUM OF (40) 6d COMMON
WIRE NAILS INTO EACH GUSSET PLATE.

(20) INTO EACH 2X6 IN EACH GUSSET PLATE
SPACE NAILS A MINIMUM OF 134" LAYOUT

70 AVOID INTERFERENCE

GENERAL NOTES
l. ALL NEW LUMBER SHALL BE SPF #2 OR BETTER

2. ALL 0SB SHALL BE STRUCTURAL I

EXISTING 2x6 RAFTER —\

\
1

TOE NAIL (2)/2d
NAILS TOP & BOT.
OF KICKER

EXISTING 2X6 /

4\/_

500/: REHAB OPTION #2
g
NZOTE; OPTION A & B ARE BOTH

ACCEPTABLE REPAIRS FOR THE
EXISTING FOR GIRDER

NEW Z2x6 RAFTER

0 } 20" . NEW 2x6 RAFTER EXISTING 2x6 RAFTER x
! I — EXISTING ROOF % I N N
W W W CIRDER (2) 2xs EXISTING ROOF
— GIRDER (2) 2x8
e s / N NOTCH EXISTING 2x8 POST
EXISTING POST (2) 2x8 — NEW 117" x 194" BOISE CASCADE TO ACCEPT NEW VERSA-LAM
VERSALAM E=2.0 Fb = 3100 PSI
<z = MAKE CONTINUOS OVER A MINIMUM z
OF (3) POSTS (24’ MINIMUM LENGTH)

NEW Z2x4 KICKER

(TYFP.)

V7

‘\EX[ST[NG 2x6 BOT.

SN EXISTING COLUMN

CHORD

ANROOF GIRDER REHAB OPTION A

SPIKE TO EXISTING ROOF GIRDER
AT 6" SPACING.

X EXISTING 2x6 BOT.

CHORD

SN EXISTING COLUMN

AN ROOF GIRDER REHAB OPTION B

PH. (207\1\/.737_2007'1':“ (207) 737-2008

OF THE UPPER RAFTER ON ONE SIDE ONLY.

I
, -C\w X Kéiniomouonst RN
: W/ z
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Date:1/27/2014

Username: common

..\003_Floor Rehab OptionWad@mgroup: Structures Division

Filename:

FOR ROOF REPAIRS SEE
DETAILS SHEET 2

EXISTING COLUMNS j\

THIS SHEET

572 "

ADDITIONAL 2x6 ONLY REQ'D —\{

IF 5X5 KICKERS ARE NOT

— ATTACH NEW Z2x6
WITH 10d NAILS
STAGGERED © 6&"

INSTALLED

A2

A

EXISTING COLUMN
(3) 2x6

(ANSECOND FLOOR COLUMN SECTION

Sz

— SISTER 55" x 35" BOISE CASCADE
VERSA LAM E=2.0 Fb =3/00 PSI
10 EACH EXISTING FLOOR JOIST

CARRYING BEAM
SEE DETAILS \
\
\
(AN (AN
\S/ \&/

SISTER 52" x 32" BOISE CASCADE
VERSA LAM E=2.0 Fb =3/00 PSI
7O EACH EXISTING FLOOR JOIST

INSTALL /5" PLYWOOD OR 0SB TO
EXTERIOR WALLS WHERE STUDS
ARE NOT COVERED BY PLYWOOD
OR PLANKING

XEX_/'ST]/\/G CARRYING
BEAM SEE DETAILS
THIS SHEET

¢

ADDITIONAL (2) 2X6 ADDED
10 EXISTING COLUMN

[YPICAL REPAIR SECTION

//4// = /="
B 4-0" L 4-0" L 4°-0" N
56" x 35" BOISE CASCADE
VERSA-LAM E=2.0 Fb = 3/00 PSI
SEE NAILING DETAIL THIS SHEET — EXISTING CARRYING
IX' IXl IXl IXl IXl BEAM (3) 2x6
- ———————————— —
e —— — —

EXISTING KICKERS
REMOVE AS REQD

N

EXISTING 2X8 JOIST

JY

$45o

5x5 KICKER

(TYPICAL) g

V!

- TOE NAIL (2) 20d NAILS

COLUMNS. SEE SECTION A TOF & BOT. OF KICKER

THIS SHEET FOR Z2ND FLOOR ey
& SECTION B THIS SHEET
FOR IST FLOOR.

\ EXISTING FLOOR

[\ IST & 2ND FLOOR CARRYING BEAM REHAB OPTION |

fADD AREA TO EXISTING

EXISTING COLUMN —
(3)2X6 (TYP.)

REHABILITATION ORPTION | PROCEDURE
l. RELOCATE ALL EXISTING WIRING PLACED ALONG EXISTING (3) 2x8
CARRYING BEAM

2. JACK UP (3)2x8 CARRYING BEAM 4" OR UNTIL VISUALLY LEVEL.USE
4x4 POST SET ON (2) 2x12xI'-0"SET ON (2) LAYERS WITH GRAIN
RUNNING PERPENDICULAR BETWEEN THEM.

3. INSTALL ADDITIONAL SECTION TO EXISTING COLUMNS AS SHOWN [N SECTIONS
A AND B THIS SHEET.

4. INSTALL 5x5 KICKERS TIGHT BETWEEN CARRYING BEAM AND COLUMNS AS SHOWN

5. REMOVE 4x4 TEMPORARY POST

PROPOSED 55" x 35"
VERSA-LAM

ADDITIONAL 2x6 —\

EXISTING COLUMN
(3) 2x6

(BN\FIRST FLOOR COLUMN SECTION

]/ n

5/2 — ATTACH NEW 2x6 WITH
10d NAILS STAGGERED

© 6" SIMILAR TO JOIST

NAILING DETAIL THIS SHEET

A

772 "

N

TOWN OF BOWDOINHAM
CEE 075-ST-13

RED FOR:

STRUCTURAL ENGINEERING ® DETAILING SERVICES

222 RIVER RD, RICHMOND, ME 04357 PH/FX (207)737-2007/(207) 737-2008

CALDERWOOD ENGINEERING, ETC.

PR
—

\— ADDITIONAL Z2x6

Sz o

N
EXISTING 2x6 JOIST

[YPICAL FLOOR JOIST NAIL SPACING

/II = //_OII

EXISTING 2X8&8 JOIST 56" x 3" BOISE CASCADE

VERSALAM E=2.0 Fb = 3/00 PSI

3'7ve. . 20"
R i} . 1o BOLT (TYP.)
|
B B K 1 K B B B
—;—’_1 [ [ [ [] /< [.] [ ‘o (-
\ /D) C6x8.2 \ K
SPLICE CHANNEL
EXISTING
OVER COLUMNS CARRY NG
<z BEAM

ADD AREA TO EXISTING

COLUMNS. SEE SECTION A
THIS SHEET FOR Z2ND FLOOR ny

,/ & SECTION B THIS SHEET

FOR IST FLOOR. EXISTING COLUMN —

(3)2X6 (TYP.)

\L EXISTING FLOOR

[\ /ST & 2ND FLOOR CARRYING BEAM REHAB OFTION 2

REHABILITATION OPTION 2 PROCEDURE
l. RELOCATE ALL EXISTING WIRING PLACED ALONG EXISTING (3) 2x8
CARRYING BEAM

2. JACK UP (3) 2x8 CARRYING BEAM /4" OR UNTIL VISUALLY LEVEL. USE

I9x4 POST SET ON (2) 2x12xI’"-0" SET ON (2) LAYERS WITH GRAIN

RUNNING PERPENDICULAR BETWEEN THEM. JACK UP CONSECUTIVE SPANS AS
REQ'D TO MATCH THE LENGTH OF Cébx8.2 CHANNELS. SOLIDLY BLOCK TEMP FPOST.

3. DRILL 9" HOLES © 2-0" CENTERS ALONG EXSITING CARRYING BEAM
10 MATCH HOLES IN NEW C6x8.2 CHANNELS.

4. INSTALL (2) C6x8.2 CHANNELS AS SHOWN WITH 5" ¢ BOLTS 2'-0'.

5. REMOVE 4x4 TEMPORARY FPOST

~—— EXISTING KICKERS
REMOVE AS REQD

7/ L
L

/

W ”
= PROPOSED 5!/5" x 3l/5" =
VERSA-LAM =
=\A 2 =
Ay E g
A 2 |8
N N ox8 JorsT ° &
(ENJOIST SECTION VIEW 5
\y 2/’ = //_OII (%
A
(]
—
Z,
]
O ¥
@) e
Z, S
= B
— al
@) @)
>
S A
FLOOR JOIST ] <
— v =
s — <\ A
L ] | 2
loré BOLT %: i < g
SP.@ 2-0" - S
H w C6x8.2 (TYP.) - =
EXISTING CARRYING — ~_
BEAM (3) 2X8 COLUMN 5 P
DN\NCARRYING BEAM SECTION 2
\‘_3//// = //_OII
@)
M

DL A

. EERN
) C\w \\ RICHMOND, ME 04357 //%O .

PH. (207\1\/.737_2007'1':“ (207) 737-2008
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Date:1/27/2014

Username: common

Workgroup: Structures Division

..\004 _Truss Rehab.dgn

Filename:

INSTALL (2) Cex8.2 (1) ON

EITHER SIDE OF EXISTING
CARRYING BEAM FOR A MIN.

12-0"(TYP.)

EXISTING TOP CHORD
C6x8.2 (TYP.) REMOVE / 3) 2x/0
FLANGES AS REQ'D
~
/é A325 BOLT (TYP.)

4" DIAGONAL STEEL F

ANTOP CHORD SECTION
/=10

6x6 VERTICAL MEMBER

MEMBER (TYP.)

=

BUILT UP [12x/2 COLUMN/

EX[ST/'/VG CEILING TRUSS
no_ //_O//

NgOTE.- EXISTING CEILING TRUSS FOUND
IN REAR OF BUILDING

USE 0SB 4" SPACER BLOCKS
T0 OFFSET 2x8

INSTALL 2x4 KICKER BETWEEN
TOP CHORD AND FLOOR JOIST
e MINIMUM OF 6-0"

(3) 2xI0 TOP CHORD o / 2x8 FLOOR JOIST
(TYP.)
!
"¢ BOLT FROM
PREVIOUS RETROFIT
—] — e i A P S
N — |
- 6-0" (TYP.) - \
(3) 2x10 BOT. CHORD
(3) 2x6 VERTICAL (2) 2x8 WEB MEMBER

VERTICAL AND HORIZONTAL MEMBERS

(2)2x8 WEB MEMBER ON INSIDE FACE
/OF EXISTING 2x8 FIT TIGHT TO EXISTING
|

= e

~— 4" x WIDTH REQ'D STEEL I
(4%" MIN. WIDTH) (2) REQ'D

=

4" THICK BOT,
CHORD STEEL

MATCH HOLES IN B W/
EXISTING HOLES IN
BOT. CHORD

Ya' x WIDTH REQ'D STEEL E
(4%" MIN. WIDTH) (2) REQ'D
(/) EACH SIDE OF BOT7.CHORD

MATCH EXISTING "¢ BOLT HOLES
IN STEEL.B MUST HAVE A MIN. OF
2"CLEAR DISTANCE FROM CENTER
OF BOLT TO EDGE OF PLATE

CEILING TRUSS REHAB
VZ/I = [7-0"

NOTE:(2) 2x8 MAY BE SUBSTITUTED
WITH (1) SOLID SAWN 6x6

s \;
4 INSTALL (2) "¢ A325

BOLT THRU NEW B AND
EXISTING BOT. CHORD
(TYP.)

=

(1) EACH SIDE OF BOT.CHORD

SEE SHEET v FOR
CONSTRUCTION SEQUENCE

(3) 2x10

B\BOTTOM CHORD SECTION

-

USE (4)10d NAILS TO CONNECT—\ EXISTING 2x8 FLOOR JOIST

x4 AND 2x8 FLOOR JOIST

2x4 KICKER

TOE NAIL (3)12d N

NAILS (TYP.) EXISTING TOP CHORD
(3) 2x/0

/CN\TOP CHORD BRACE SECTION

1o

2x8 WEB MEMBER — ,ﬁzw DIAGONAL WEB MEMBER

al==

" THICK BOT. 7
CHORD STEEL P

@\7/" ¢ A325 BOLT (TYP.)

EXISTING BOT. CHORD
(3) 2x10

(DNBOTTOM CHORD SECTION
\ /=10

DL A

PH. (207\1\/.737_2007'1':“ (207) 737-2008

E‘ >
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Date:1/27/2014

Username: common

..\005_Truss Rehab stepsMgnkgroup: Structures Division

Filename:

Nih4

4572

INSTALL (2) NEW C6x8.2 CHANNELS
ON TOP OF EXISTING 2xI0 ALONG
THE ENTIRE APPROACH SPAN.
SEE DETAILS SHEET 3

N (D

INSTALL (2) 2x8 WEEB MEMBER INSIDE
OF EXISTING 2x8 FIT TIGHT TO EXISTING
VERTICAL AND HORIZONTAL MEMBERS

~ %

TOE NAIL (2)12d NAILS
0P & BOTI.OF 2x8

INSTALL TEMPORARY 6x6

SUPPORT AS SHOWN TOE NAIL (4)12d NAILS

TO0FP & BOTI. OF 6x6

[RUSS REHAB ~ STERP |/
3/9" = )-0"

INSTALL TEMPORARY SUPPORTS
NOTE:(2) 2x8 MAY BE SUBSTITUTED
WITH (])6x6 POST

INSTALL (2) /4" THICK STEEL
(/) EACH SIDE OF TOP & B0J.
CHORD INSTALL I"¢ BOLTS THRU

INSTALL I"$¢ BOLTS IN TOP CHORD
THRU EXISTING TOP CHORD AND
NEW Cex8.2 CHANNEL

|
S

INSTALL (2) /4" THICK STEEL

(/) EACH SIDE OF BOT.CHORD
INSTALL I"$ BOLTS THRU EXISTING
HOLES IN BOTTOM CHORD

[RUSS REHAB ~ STERP 3
%u = )-0"

INSTALL NEW '/4"IE ON BOTTOM
CHORD AND DIAGONAL WEB MEMBERS

EXISTING HOLES IN BOTTOM CHORD.

INSTALL 2x4 KICKER BETWEEN
TO0P CHORD AND FLOOR JOIST
@ MINIMUM OF 6°-0"

QRUSS REHAB ~ STEP 2
———
REMOVE DIAGONAL WEB MEMBERS

INSTALL NEW (2) "¢
BOLTS THRU EXISTING
TOFP CHORD (TYFP.)

(C
|
: N
Deolg ® ° 9]
//—7 AN \:\\
/
0 7NN
7 INSTALL NEW (2) "¢ BOLTS THRU AR
;s EXISTING BOTTOM CHORD AND NEW NN
e STEEL 'S (TYP.) SO
v /\
v
7 REMOVE TEMPORARY 6x6 SUPPORT
|///
v
+

[RUSS REHAB ~ STEP 4

%u = [7=0"

REINSTALL 2x8 WEB MEMBERS &

2x6 LATERAL SUPPORTS FOR TOFP CHORD

\ REINSTALL 2x8 DIAGONAL WEB
© 0 ©

|

e 0

N
N
NN
NN
NN
NN
N
N

— N\

PH. (207\1\/.737_2007'1':“ (207) 737-2008

MEMBERS

I
, -C\w X Kéiniomouonst RN
: W/ z

CALDERWOOD ENGINEERING, ETC.
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August 10th, 2020

Town Manager

Town of Bowdoinham
13 School Street,
Bowdoinham, ME 04008

RE: Bowdoinham Recycling Building Modifications
To whom it may concern,

This memo is to address the modifications required for the Bowdoinham Recycling
center building.

Calderwood Engineering inspected the Bowdoinham Recycling center on June 24",
2020. Calderwood Engineering had previously inspected the building on August 21%,
2013, and noted several areas of the building that required modification to bring the
building up to code. During the inspection on June 24", 2020, Calderwood Engineering
noted that none of the proposed changes had been made. Attached to this Memo are the
details and memo provided in 2013. All of the changes outlined in that memo, as well as
the modifications below must be performed to bring the building up to code. The only
part of the existing memo that no longer applied is the cost estimate, which does not
reflect 2020 prices. In addition to the existing modifications, Calderwood Engineering
found the following issues.

On the 1* floor, there are (4) columns located under a set of Lally columns placed on the
2" floor. Currently, (1) column is located off center and leaves the beam on top of the
columns with 1” of bearing. This column must be repositioned to have a minimum of
2.5” of bearing length.

On the Northeast corner of the building, the wall next to existing door frame is not
connected to the foundation. Calderwood Engineering has designed a connection between
the existing timber wall frame to the concrete footing by installing a sill plate and
connecting this to the existing door frame. See the attached details.

On the Southeast corner of the building, several of the 2x4’s in the exterior wall have
deteriorated and must be replaced. Calderwood Engineering noted at least (11) that must
be replaced, however the exact number must be determined in the field. These 2x4’s have
been exposed to the elements due to the lack of sheathing or any type of facing on the
exterior of the building. As noted in the attached memo from 2013, %2” plywood/OSB
should be added to all exterior wall that are not covered by plywood or by planking.
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Attached are the supporting calculations, details, and the memo and details provided in
2013.

Should you have any further questions please feel free to contact us directly.

Respectfully Submitted

Thad D. Chamberlain, EI
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Project: 11-Town of Bowdoinham-20; 01-Recycling Center-20
Client: Town of Bowdoinham

Construction Engineering Design: Calderwood Engineering
Design Computations by: Thad Chamberlain, El
Design Check by: Eric Calderwood, PE

Project Notes:
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Check Bowdoinham Recycling Building, determine capacity of additional members not addressed in the

calculations and details dated December 2013.

References: NDS 2012, ASCE 7-14, IBC 2009

Check Design of additional beam supporting second floor:

(4) 2x8's at single span between additional support columns:

bbeam :=1.5 in dbeam :=7.25 in
Lyeam =12 ft spacing between columns
w;:=3 ft+2 in distance from center of column to center of exterior column

w,:=8 ft+10.25 in  distance from center of column to center of interior column

oy =125 psf light storage warehouse (From Table 4-1, ASCE 7)

Ofioor := D Psf timber framing, assume 5psf (see pg 6 of 93 of original calculations)

Calculate total load applied by beam:

Wheam = <0LL s O-ﬂoor> (%

w -L
Pbeam beam * “beam —4.77 kip

Calculate beam in bearing:

Feperp := 335 psi
lpear:=2.5 in
Cm :=1.0 Ct:= 1.0 Ci :=1.0
lyear +0.375 in
Cpr=— 2 —115
1bear
Feperp = Feperp * Cm* Ci Ci» C, = 385.25 psi

Apear = lpear * Pheam = 3.75 in?

Page 1 of 7

W2
+7 + 45 pcf. <4'bbeam°

dpeam) = 794.948 plf

This is the reaction load at
the end of the beam

SPF No.2 South, Ref. NDS 2012
length of bearing

NDS 4.3.3/4/8

NDS 3.10-2

NDS Table 4.3.1

total bearing area of single beam
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Check Design of additional beam supporting second floor:

P
Eoperp = —o = 317.979 psi

bear *

Check :=if fer, < Feperp'

“Ok for bearing”

= “Ok for bearing”

else
| “Check”

2.5 inches of bearing is required for the 2x8's, shift column as required to provide enough bearing for each beam,
or install additional 6x6 column.

Check concrete blocks under Truss columns:
Existing 7"x7"x5" concrete blocks in compression:

Poere:=19440 1bf=19.44 kip See page 84 of 94 of previous design calculations
This is the factored load in the columns supporting the truss
f'.:=2 ksi no information on existing concrete blocks, assume 2ksi
beonc:=6 in concrete block dimension (7" square block, assume some section
loss to 6" square block)
teonc:="5 in thickness of concrete block
A=l b= 6007 bearing area on concrete block
B,:=0.85-f".+A;=61.2 kip unfactored bearing capacity of block
(ACI 318, Table 22.8.3.2)
®pearing == 0.65 (ACI 318, Table 21.2.1)
¢B, = q)bearing -B,=39.78 kip
Check:=if P, < B, = “Concrete Ok for Bearing”
‘ “Concrete Ok for Bearing”
else
| “Check”

Concete blocks are ok for bearing, should be monitored for section loss

Page 2 of 7



Capacities of Tapcon Blue Anchors:

can PERFORMANCE TABL
; BLUE, WHITE, AMD STAIMLESS

“I CNQIEE BF PROFEEEIDONALE

Buildex

ULTIMATE TENSION AND SHEAR VALUES (LBS/KN) IN CONCRETE

P £ = 2000 PSI (T2 MPa) F c = 3000 PSI (20.7 MPa) £ = 4000 PSI (27.6 MPa) F £ = 5000 PSI (34.5 MPa)
ANCHOR | MIN.DEPTH OF
h_'?'."‘_, E'ﬁ':_aw TEMSION SHEAR TEMSION SHEAR TEMSION SHEAR TEMSION SHEAR
Lbs. (kM) Lbs. (kN Lbs. {kH) Libs. (N} Lbs. (kM) Libes.. (kM) L. (kM) Lbs. [k}
316 (4.8) T{25.4) GO0 (27T) 720 (3.2} 626.(2.0) 720 (3Z) ES0 [(29) 720({3.3) 800 {3.E) BE0 (T8
4 (31.8) B45{3.7) 20 (3.2) 858 (3.8) T20 (3.2) 870 {39) T20(3.0) 1210 {4.5) BE0 (3.8)
T-1/2 {38T) 1090 (4.8} 850 (3.8) 1000 {4.8) 860 {3.9) 1000 {4.83 BEO (3.8} 1220 (43} BE0 (3.8)
1-3/4 (44.5) 1450 (65) 870 (393 1455 (6.5) 870 (3.9) 1460 {65} 990 (4.4) L300 990 (4.4)
1/4 (6.4) 1{25.4) 750 {33} SDD EILGJ 75 [(34) Q00 (4.0 BO0 {3.6) 1,360 {61} o950 (4.2 La40 (6.43
/4 (3.8 1050 (4.7 900 (4.00 16D (5.2 900 (4.00 1270 (5.6) 1360 (6T 1.515 (6. LA40 (6.4}
/2 {38T) 1,380 (B.T) 1200 [5.3) 1600 (7.2 1200 (5.3) 1,820 (8T) 1,380 (BT} 2170 (9.7 TLETO (TA4Y
1-3/4 (44.5) 2020 (9.0) 1670 (F4) 2,200 {9.8) 1670 (7.4) 2.380 0062 LERD (7.4) 20023 LET0 (7.4}

Safe working loads for =ngla Instaiation under static lcadng should not exceed 25% of tha ultsmats ioad capac by

ULTIMATE TENSION AND SHEAR VALUES (LBS/KN) IN HOLLOW BLOCK

LIGHTWEIGHT BLO-CK HEDHUM WEIGHT BLOCK
ANCHOR AMCHOR
DA EMBEDMENT
TENSION SHEAR TEMSION SHEAR
in. (e T Crevm} Lba. (k) Lbe (kM) Lbs_ (kM) Lba (kM)
316 (4.8) 1{25.4) 220 (1) 400 {183 34D (1.5} T30 (3.7}
1/4 {6.4) 1{354) 350 00y 620 (L) 500 (2.2% 1,000 {4.4)

Safe waorking loads {or sngia instaliation under static ioading should not exceed 25% of the ultmats load capaoty.
MOTE: 516" Tapcon nequines 532" bit, 148" Tapcon reguires 576™ bit

ALLOWABLE EDGE AND SPACING DISTANCES

HORMAL WEIGHT COMCRETE COMCRETE MASONRY UNITS (CMU)
FARAMETER AMCHOR
i imird 5 FULL CAPACITY REDUCED LOAD FULL CAPACITY REDUCED LOAD
- (Critical Distance CAPACITY REDUCTION (Critical Distance CAPACITY REDUCTION
Enchiash (Minlmal FACTOR Inchash (Minimal FACTOR
Distmca Inchas) Distance Inches)
Spacing Between Efal) 3 2 a7z 3 /2 LoD
Anchors - Tenslon 14 4 2 0EE 4 2 084
Spacing Betwsan 36 3 12 0a3 3 /2 o0
Anchors - Shear 144 o 2 a2 4 2 0|
Edge Distance - 36 1-7/8 1 a3 3 2 o9
Tenslon 14 2142 4 a2 . 2 o.|m
Edge Distance - 36 3174 /e 070 3 2 093
Shear 4 3 12 LR ] a 2 0.8

For 5t 1 inch = 254 mm
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Design connection for existing wall to foundation at swinging door:
Determine applied load:

Weapi= 2.5 ft width of section not connected to floor

he,p:=15 ft+3 in height of section not connected to floor

Wind load on this section of wall:

Vying =115 mph wind speed (ASCE 7-16, Figure 26.5-1b) Category 2 building
k4:=0.85 ASCE 7-16, Table 26.6-1
k,:=0.85 ASCE 7-16, Table 26.10-1 (less than 15ft above ground level)
k.:=1.00 ASCE 7-16, Table 26.9-1
k,:=1.0 ASCE 7-16, 26.8.2
Viind |
q,:=0.00256 -k, -k, - kg koo | —2L | . psf=24.461 psf ASCE 7-16, 26.10-1
mph
G:=0.85 Gust effect factor, ASCE 7-16, 26.11.1
Gep;:=—0.18 ASCE 7-16, Table 26.13-1
Cp :=0.8 ASCE 7-16, Figure 27.3-1

hgap i
Pyina:= (a4, C,+G—q,- Gep)) - S Waap= 0.401 kip ASCE 7-16, 27.3-1

This is the wind load reaction at each end of the wall section, design connection to footing to carry this applied load:

Install nail plate (2x4) into concrete slab with concrete screws, install 4x4 block under existing end wall
column and nail column to block, and block to nail plate.

Design Nail Plate:

2x Nail plate, calculate number of concrete anchors required to carry wind loads:
(2) 1/4" Tapcon Blue Concrete Screws or equivalent:

NSCI‘EW = 3 ¢SCI‘EW = 0'25 ln

Verew :=900 1bf assuming 1" of embedment into 2ksi concrete
fred_spacing = 0-82 Reduction for 2in spacing (minimum allowable)

fred_edge = 0.59 Reduction for 1-1/2" edge distance (Minimum allowable)

Vallow 3= Vscrew * fred_spacing E 1:red_edge =0.435 kip

Check:=if Ngcrew* Vallow = Pwind = “Screws Ok for applied loads”

H “Screws Ok for applied loads”
else

| “Check”

Ok with (2) Anchor screws, check with Powder Actuated nails:
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Design Nail Plate:
Check design with Powder actuated nails:

Vpail := 166 1bf This is the shear strength of a single Powder Actuated nail, with 1" of embedment
(assuming using the 1516SDC with 2-1/2" overall length, in 2ksi concrete)
Npai:=3 Number of nails
Check:=if (Npyi+ Viat) = Pying = “Ok for Shear” (3) Nails Required
” “Ok for Shear”
else
[hec

Contractor may use either (3) 15165DC Powder Actuated nails or 1/4" Tapcon Blue Concrete screws
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Design connection from nail plate to block to wall end column:
#8 wood screw:

Neerew =3

Ibf .
W:=82 — Table 11.2b, NDS 2012 withdrawal of #8 wood screws

in

Ibf o .
2:=78 — Table 11L, NDS 2012 for #8 wood screws with 1in side

ol member thickness (conservatively)
Cp:=1.6 NDS Table 2.3.2, wind load factor
Cy:=1.0 Ci:=1.0 C:=1.0 Cy:=1.0
Ceg=1.0 C4i=1.0 Cpn:=1.0 Toe nail factor for screws is 1.0

' Ibf
2':=72+Cp+Cy+CoCyoCyCey-Cyi-C, =124.8 — Table 10.3.1, NDS 2012
in
. 1bf
W':=W-Cp+CpeCoqr Cy=131.2 — Table 10.3.1, NDS 2012
in
Wapplied ::kz 567.109 Ibf total withdrawal force
cos (45 deg)
Lempeq :=1.5 in=1.5 in this is the required embedment depth into the nail plate, at a 45deg angle
Wiesist = <W' ? Lembed> * Ngcrew =590.4 Ibf
Check:=if W, jieq < Wiesist = “Ok for Withdrawal”
‘ “Ok for Withdrawal”
else
| “Check”

Lyesisti= <Z' * Lembed> * Ngcrew =561.6 1bf

Check:=1if P ;,q<Ziesise = “Ok for Shear”

H “Ok for Shear”
else

| “Check”

(3) #8 wood screws required to carry applied wind loads, conservatively use GRK-RSS 1/4" Diameter
screws, these do not split the wood and are stronger than wood screws.
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RSS™ Technical Data

RES™ Rugged Structural Borews: 1deal for amywhera you wolld use a tradifional lag scraw and

maore. High tensile torque and shear strangth means a 5167 dameaeter RSS™ screaw has the same
sirength a5 a 1/2° lag serew. Available from #10 up t 38" diameters in lengths from 1-1/27 to 18"
Approved for use in 3l applications (hat inciude treatad lumber.

Stainkess Steel, RSS™ TS used for joists and Inusses, RS5™ LPS for structural insulated
| panel systems and RSS™ | TF designed for lag home and limber frames.

T LT

|

Also available in PREINDX™

FASTENER | OVERALL |LENGTHOF| MINOR SHANK | OUTSIDE ALLOWABLE STEEL STRENGTH
DESIGNATION | LENGTH' | THREAD® | THREAD |DIAMETER’| THREAD
{inches) | (inches) |DIAMETER'| (inches) |DIAMETER'| Bending | Tensile Shear
{inches) {inches) Yield (psi) (psi)
Strength® | [pounds] | [pounds]
F o (psi) ]
12 12" Z a8 1172
164 % 3 087 2108 2 0.150 088 0.239 170427 }f‘;::; EL’?
e ERIF FEET] '
558 x 2 102 238 112
518 2 3 FET 1314
516 w3 1/8° EXI 218
5HE X3 102 ERIF 2112 0.174 0188 0280 190,820 1!:32::}1 1[223'"5:]2
518 x 4 378 234 ¥ d
5/16 x 5 178" 5 3z
o [6716 % B~ 5708 3T
LS ETEERL S ERIG 28
AGx A" EN 23M
PR B 3117
a8 ¥ E" 5718 4
387 e 7 4112 03,809 | 129308
TR = ST 0,191 0.223 0310 178,080 5.824) [3,685]
308 x 10" CED 5
38 512 11 7/8 578
38 %14 18" 14 178 578
als 1 16 15 &8 EET
n 172950 | 409,635
& T4 x B 778 278 0.152 0.172 0.238 172,620 [3.155) [2.000]
38 5 8" 778 378
E [ 271 3708 n191 b.zz0 2310 ET A }Eﬁ Tl;}.:i?
Ex i 11 304 378
403,799 00260
14 x 200 28 112 0152 oam 0237 111,460 L ¥
s [1,886] (1,540
Eﬁnﬁ:ﬂﬂ' 238 158
5016 % 3 19§ 3108 218
% (G078 x 4" 378 212 0171 0.185 D376 118,360 '[:";:g]? gﬁ;
{46 x5 18" EEE EET] -
[B76 x & 5 I8 BN
143 A 138 E
B [ 5 158 0153 0,173 G240 298,373 ‘[g‘;f:]” }zz’g;:]‘
ITETELR GED 1112 s 1

For 8k 1 inth = 25.4 mm; 1 psi = 6.9 kPa,
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Date:8/24/2020

Username: common

EXIsting 2x
Wall Frame

Existing 2x Wall
‘/mee Members

~Existing Wall~

lrim Existing Frame
to top of 4x4

TOWN OF BOWDOINHAM
011-TOWNOFBOWDOINHAM-20

Install (6) GRK-RSS Screws

(3) Top between timber block and
existing frame

(3) Boftom between timber block

STRUCTURAL ENGINEERING e DETAILING SERVICES

222 RIVER RD, RICHMOND, ME 04357 PH/FX (207)737-2007/(207) 737-2008

PREPARED FOR:
PROJECT NUMBER

I'rim Existing Frame Members
/ to Top of 4x4 Timber Block

2x6 [imber Cover .
Ix4 [imber Block

CALDERWOOD ENGINEERING, ETC.
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DATE: 10/2/2020
VITRUVIUS BUILD: Base
CUSTOMER:
PROJECT LOCATION:

COMPANY: Helen Watts Engineering PLLC

DESIGNED BY: Helen Watts
REVIEWED BY: Helen Watts

Page 1

PROJECT SUMMARY

Governing Codes:

Building Code: 2018 International Building Code

ASCE: ASCE 7-16

Steel: AISC 360-16
Concrete: ACI 318-14
Masonry: TMS 402/602-16

Module Location: 2x8 Roof Rafter

Module Level: Roof

Module Type: Roof Rafter

Material Type: Solid Sawn Hem-Fir No. 1

Member Dimensions: 1.5 in. X 7.25 in. X 10 ft @ 36 in. Spacing
Section Adequacy: -14.2%

Controlling Factor: Bending-Tension

Module Location: Roof Purlins
Module Level: Roof

Module Type: Roof Beam

Material Type: Solid Sawn Hem-Fir No. 2
Member Dimensions: 1.5 in. X 11.25 in. X 12 ft
Section Adequacy: -57.7%

Controlling Factor: Bending Stress Y

Module Level: Roof
Module Type: Roof Beam

Material Type: Structural Composite Lumber Weyerhaeuser 2.0E Microlam

LVL

Member Dimensions: 1.75 in. X 11.25 in. X 12 ft
Section Adequacy: 33.8%

Controlling Factor: Bending Stress Y

Module Level: Roof

Module Type: Roof Rafter

Material Type: Solid Sawn Hem-Fir No. 1

Member Dimensions: 1.5 in. X 7.25 in. X 9 ft @ 36 in. Spacing
Section Adequacy: 5.6%

Controlling Factor: Bending-Tension

decking

Module Level: Main Floor

Module Type: Floor Joist

Material Type: Solid Sawn Hem-Fir No. 1
Member Dimensions: 1.5 in. X 7.25 in. X 11.67 ft
Section Adequacy: -0.2%

Controlling Factor: Bending Stress Y

over 44 decking

Module Level: Main Floor

Module Type: Floor Joist

Material Type: Solid Sawn Hem-Fir No. 1
Member Dimensions: 1.5 in. X 7.25 in. X 11.67 ft
Section Adequacy: 0.5%

Controlling Factor: Bending Stress Y

ft of loading

Project Name: 243 Post Road, Bowdoinham, ME

Module Level: Main Floor

Module Type: Floor Joist

Material Type: Solid Sawn Hem-Fir No. 1

Member Dimensions: 1.5 in. X 7.25 in. X 11.67 ft @ 24 in. Spacing
Section Adequacy: 13.9%

Controlling Factor: Bending Stress Y

Module Level: Main Floor
Module Type: Roof Beam

Material Type: Structural Composite Lumber Weyerhaeuser 2.0E Microlam LVL

Member Dimensions: 1.5 in. X 11.25 in. X 12 ft @ 12 in. Spacing
Section Adequacy: 15.9%
Controlling Factor: Bending Stress Y

2018 International Building Code ASD



DATE: | 10/2/2020 COMPANY: | Helen Watts Engineering PLLC
VITRUVIUS BUILD: | Base DESIGNED BY: | Helen Watts
CUSTOMER: REVIEWED BY: | Helen Watts
PROJECT LOCATION:
LEVEL: | Roof LOADING: | ASD
LOCATION: | 2x8 Roof Rafter CODE: | 2018 International Building Code
TYPE: | ROOF RAFTER NDS: | 2018 NDS
MATERIAL: | SOLID SAWN
] Hem-Fir No. 1 M 15X7.25 36(in) O.C. \ DRY \
s — —_ — — — — —— ——
————— - —— e o ——t =
e e S — = e ——
0.C. Spacing(in): 3¢
Area Ix ly BSW Lams G Ker
(in?) (in%) (in%) (Ibf/ft) Creep Factor
10.88 47.63 2.04 2.15 1 0.43 1
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc L (psi) E (psi) x10° Emin (psi) x10°
Base Values 975 625 150 1350 405 1500 550
Adjusted Values 1170 750 150 1417 405 1500 550
M 1 1 1 1 1 1 1
Cr 1 1 1 1 1 1 1
G 1 1 1 1 1 1 1
Ce 1.2 1.2 1 1.05 1 1 1
Bending Adjustment Factors  Cg, =1 C, =1
Unbraced Length (ft) Beam End
Span Length (ft) Top Bottom Elev. Diff (ft) CL(Top) CL(Bottom) CL(Left) CL(Right)
1 10 0 10 4.166667 1.00 0.70 1.00 1.00
PASS/FAIL MAGNITUDE STRENGTH LOCATION (ft) LOAD COMBO DURATION FACTOR CD
Shear Stress Y (psi) PASS (49.3%) 87.5 172.5 0 D+S 115
Bending Stress Y (psi)  FAIL (-14.2%) 1568.2 1345.5 5.42 D+S 115
Deflection (in)  PASS (39.3%) 0.438 (=L/297) 0.722 (=L/180) 5.42 S
Compressive Stress (psi) PASS (97.9%) 243 1133.3 0 D+S 115
Tensile Stress (psi) ~ PASS (97.2%) 243 862.5 10.83 D+S 115
Bearing Stress (psi) ~ PASS (72.5%) ms 405.0 0 D+S 1.15
Bending-Compression (Unit) FAIL (-14.2%) 117 1.00 4.9 D+S 115
Bending-Tension (Unit) FAIL (-14.2%) 117 1.00 5.1 D+S 115
|_REACTIONS _AYRTSEIVET
Y axis DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTH
A 94 0 0 593 0 0 0 0 0 0 0
B 94 0 0 593 0 0 0 0 0 0 0

Reaction Location

A

Project Name: 243 Post Road, Bowdoinham, ME

2018 International Building Code

ASD



LOAD LIST Page 3

Type Left Magnitude Right Magnitude Load Start (ft; Load End (ft; Load Type Directior
Uniform (Ibf/ft) 15.17 15.17 0 10 Dead Y
Uniform (Ibf/ft) 109.5 109.5 0 10 Snow Y

Self Weight (Ibf/ft) 2.15 2.15 0 10 Dead Y
NOTES

Project Name: 243 Post Road, Bowdoinham, ME 2018 International Building Code ASD



DATE: | 10/2/2020 COMPANY: | Helen Watts Engineering PLLC
VITRUVIUS BUILD: | Base DESIGNED BY: | Helen Watts
CUSTOMER: REVIEWED BY: | Helen Watts
PROJECT LOCATION:
LEVEL: | Roof LOADING: | ASD
LOCATION: | Roof Purlins CODE: | 2018 International Building Code
TYPE: | ROOF BEAM NDS: | 2018 NDS
MATERIAL: | SOLID SAWN
] Hem-Fir \ No. 2 \ ()15 X 1125 DRY \ \

Roof Purlins DIAGRAM

e = E—— — — — =
e = = ——— . ——k s
R e e
BEAM PROPERTIES
Area Ix ly BSW Lams G Ker
(in?) (in%) (in%) (Ibf/ft) Creep Factor
33.75 355.96 6.33 6.66 2 0.43 1
STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc L (psi) E (psi) x10° Emin (psi) x10°
Base Values 850 525 150 1300 405 1300 470
Adjusted Values 850 525 150 1300 405 1300 470
Cm 1 1 1 1 1 1 1
Cr 1 1 1 1 1 1 1
(e 1 1 1 1 1 1 1
Ce 1 1 1 1 1 1 1
Bending Adjustment Factors  Cg, =1 C, =1
BEAM DATA
Unbraced Length (ft) Beam End
Span Length (ft) Top Bottom Elev. Diff (ft) CL(Top) CL(Bottom) CL(Left) CL(Right)
1 12 0 12 0 1.00 0.54 1.00 1.00
PASS-FAIL
PASS/FAIL MAGNITUDE STRENGTH LOCATION (ft) LOAD COMBO  DURATION FACTOR CD
Shear Stress Y (psi) FAIL (-4.4%) 156.9 150.0 12 D+L 1
Bending Stress Y (psi) FAIL (-57.7%) 2008.7 850.0 6 D+L 1
Deflection (in)  PASS (35.6%) 0.515 (=L/280) 0.800 (=L/180) 6 L
Bearing Stress (psi) PASS (17.0%) 336.3 405.0 0 D+L 1
REACTIONS AA(EY) M-(Ibf-ft)
Yaxis DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTH
A 465 3066 0 0 0 0 0 0 0 0 0
B 465 3066 0 0 0 0 0 0 0 0 0

Reaction Location

A B
Type Left Magnitude Right Magnitude Load Start (ft; Load End (ft; Load Type Directior
Uniform (Ibf/ft) 70.84 70.84 0 12 Dead Y
Uniform (Ibf/ft) 51 511 0 12 Live Y
Self Weight (Ibf/ft) 6.66 6.66 0 12 Dead Y

Project Name: 243 Post Road, Bowdoinham, ME 2018 International Building Code ASD



NOTES

Project Name: 243 Post Road, Bowdoinham, ME

2018 International Building Code
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DATE: | 10/2/2020 COMPANY: | Helen Watts Engineering PLLC
VITRUVIUS BUILD: | Base DESIGNED BY: | Helen Watts
CUSTOMER: REVIEWED BY: | Helen Watts
PROJECT LOCATION:
LEVEL: | Roof LOADING: | ASD
LOCATION: | roof purlins w/ added 2x12s CODE: | 2018 International Building Code
TYPE: | ROOF BEAM NDS: | 2018 NDS
MATERIAL: | STRUCTURAL COMPOSITE LUMBER
’ Weyerhaeuser 2.0E Microlam LVL (2) 1.75 X 11.25 DRY ‘ ‘
roof purlins w/ added 2x12s DIAGRAM
= ”_ = —— -~ = ?T:?_' = = r-?}z Z -Eg;._ _ ___1 '_-_ = _—:_=__ e = - ____ : : _
BEAM PROPERTIES
Area Ix ly BSW Lams Cfn Ker
(in?%) (in%) (in%) (Ibf/ft) Creep Factor
39.38 415.28 10.05 11.48 2 7.35 1
STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc L (psi) E (psi) x10° Emin (psi) x10°
Base Values 2600 1895 285 2510 750 2000 1016.535
Adjusted Values 2600 1895 285 2510 750 2000 1017

M 1 1 1 1 1 1
Cr 1 1 1 1 1 1

1
1

Bending Adjustment Factors  Cy, =1.01C, =1

Volume factor Is applied on a load combination basis And Is Not reflected in the adjusted values

Unbraced Length (ft) Beam End
Span Length (ft) Top Bottom Elev. Diff (ft) CL(Top) CL(Bottom) CL(Left) CL(Right)
1 12 0 12 0 1.00 0.52 1.00 1.00
PASS/FAIL MAGNITUDE STRENGTH LOCATION (ft) LOAD COMBO  DURATION FACTOR CD
Shear Stress Y (psi) PASS (52.4%) 135.6 285.0 12 D+L 1
Bending Stress Y (psi) PASS (33.8%) 1735.9 2622.9 6 D+L 1
Deflection (in)  PASS (64.1%) 0.287 (=L/502) 0.800 (=L/180) 6 L
Bearing Stress (psi) PASS (61.3%) 290.6 750.0 0 D+L 1
| REACTIONS _AVETOWEVETYIN
Yaxis DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTH
A 494 3066 0 0 0 0 0 0 0 0 0
B 494 3066 0 0 0 0 0 0 0 0 0

Reaction Location

A B
LOAD LIST
Type Left Magnitude Right Magnitude Load Start (ft; Load End (ft; Load Type Directior
Uniform (Ibf/ft) 70.84 70.84 0 12 Dead Y
Uniform (Ibf/ft) 51 511 0 12 Live Y
Self Weight (Ibf/ft) 11.48 11.48 0 12 Dead Y
NOTES
Project Name: 243 Post Road, Bowdoinham, ME 2018 International Building Code ASD
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DATE: | 10/2/2020 COMPANY: | Helen Watts Engineering PLLC

VITRUVIUS BUILD: | Base DESIGNED BY: | Helen Watts

CUSTOMER: REVIEWED BY: | Helen Watts
PROJECT LOCATION:
LEVEL: | Roof LOADING: | ASD
LOCATION: | 2x8 Roof Rafter @9 ft span CODE: | 2018 International Building Code
TYPE: | ROOF RAFTER NDS: | 2018 NDS
MATERIAL: | SOLID SAWN
] Hem-Fir \ No. 1 \ M 15X7.25 \ 36(in) O.C. \ DRY \

2x8 Roof Rafter @9 ft span DIAGRAM

_— - e : e
T —— T e = ==
0.C. Spacing(in): 3¢
Area Ix ly BSW Lams G Ker
(in?) (in%) (in%) (Ibf/ft) Creep Factor
10.88 47.63 2.04 2.15 1 0.43 1
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc L (psi) E (psi) x10° Emin (psi) x10°
Base Values 975 625 150 1350 405 1500 550
Adjusted Values 1170 750 150 1417 405 1500 550
Cm 1 1 1 1 1 1 1
Cr 1 1 1 1 1 1 1
(e 1 1 1 1 1 1 1
Ce 1.2 1.2 1 1.05 1 1 1
Bending Adjustment Factors  Cg, =1 C, =1
Unbraced Length (ft) Beam End
Span Length (ft) Top Bottom Elev. Diff (ft) CL(Top) CL(Bottom) CL(Left) CL(Right)
1 9 0 10 3.75 1.00 0.70 1.00 1.00
PASS/FAIL MAGNITUDE STRENGTH LOCATION (ft) LOAD COMBO  DURATION FACTOR CD
Shear Stress Y (psi) PASS (54.4%) 78.7 172.5 9 D+S 115
Bending Stress Y (psi) PASS (5.6%) 1270.3 1345.5 4.88 D+S 115
Deflection (in)  PASS (55.7%) 0.288 (=L/407) 0.650 (=L/180) 4.88 S
Compressive Stress (psi) PASS (98.2%) 21.9 12421 0 D+S 1.15
Tensile Stress (psi) ~ PASS (97.5%) 21.9 862.5 9.75 D+S 115
Bearing Stress (psi) ~ PASS (75.2%) 100.3 405.0 (] D+S 115
Bending-Compression (Unit) PASS (5.6%) 0.94 1.00 4.41 D+S 115
Bending-Tension (Unit) PASS (5.6%) 0.94 1.00 459 D+S 1.15
| REACTIONS _AVET NI
Y axis DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTH
A 84 0 0 534 0 0 0 0 0 0 0
B 84 0 0 534 0 0 0 0 0 0 0

Reaction Location
|
A B

Project Name: 243 Post Road, Bowdoinham, ME 2018 International Building Code ASD



LOAD LIST Page 8

Type Left Magnitude Right Magnitude Load Start (ft; Load End (ft; Load Type Directior
Uniform (Ibf/ft) 15.17 15.17 0 9 Dead Y
Uniform (Ibf/ft) 109.5 109.5 0 9 Snow Y

Self Weight (Ibf/ft) 2.15 2.15 0 9 Dead Y
NOTES

Project Name: 243 Post Road, Bowdoinham, ME 2018 International Building Code ASD
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DATE: | 10/2/2020 COMPANY: | Helen Watts Engineering PLLC
VITRUVIUS BUILD: | Base DESIGNED BY: | Helen Watts
CUSTOMER: REVIEWED BY: | Helen Watts
PROJECT LOCATION:
LEVEL: | Main Floor LOADING: | ASD
LOCATION: | 2x8 Floor Joist max w plywood over 44@@BlEing 2018 International Building Code
TYPE: | FLOOR JOIST NDS: | 2018 NDS
MATERIAL: | SOLID SAWN
] Hem-Fir No. 1 \ M 15X7.25 \ 0(in) O.C. \ DRY \
———— —_——
— e e ———————
0.C. Spacing(in): 24
Area Ix ly BSW Lams G Ker
(in?) (in%) (in%) (Ibf/ft) Creep Factor
10.88 47.63 2.04 2.15 1 0.43 1
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc L (psi) E (psi) x10° Emin (psi) x10°
Base Values 975 625 150 1350 405 1500 550
Adjusted Values 1346 750 150 1417 405 1500 550
M 1 1 1 1 1 1 1
Cr 1 1 1 1 1 1 1
G 1 1 1 1 1 1 1
Ce 1.2 1.2 1 1.05 1 1 1
Bending Adjustment Factors  Cgq, =1 C, =115
Unbraced Length (ft) Beam End
Span Length (ft) Top Bottom Elev. Diff (ft) CL(Top) CL(Bottom) CL(Left) CL(Right)
1 11.67 0 10 0 1.00 0.70 1.00 1.00
PASS/FAIL MAGNITUDE STRENGTH LOCATION (ft) LOAD COMBO DURATION FACTOR CD
Shear Stress Y (psi) PASS (53.5%) 69.8 150.0 0 D+L 1
Bending Stress Y (psi)  FAIL (-0.2%) 1348.5 1345.5 5.83 D+L 1
Deflection (in) ~ PASS (2.4%) 0.380 (=L/369) 0.389 (=L/360) 5.83 L
Bearing Stress (psi) PASS (76.2%) 96.4 405.0 0 D+L 1
| REACTIONS _AVETOWEVETYIN
Y axis DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTH
A 127 379 0 0 0 0 0 0 0 0 0
B 127 379 0 0 0 0 0 0 0 0 0

Reaction Location

A
Type Left Magnitude Right Magnitude Load Start (ft; Load End (ft; Load Type Directior
Uniform (Ibf/ft) 19.6 19.6 0 11.67 Dead Y
Uniform (Ibf/ft) 65 65 0 11.67 Live Y
Self Weight (Ibf/ft) 2.15 2.15 0 11.67 Dead Y
Project Name: 243 Post Road, Bowdoinham, ME 2018 International Building Code ASD
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DATE: | 10/2/2020 COMPANY: | Helen Watts Engineering PLLC
VITRUVIUS BUILD: | Base DESIGNED BY: | Helen Watts
CUSTOMER: REVIEWED BY: | Helen Watts
PROJECT LOCATION:
LEVEL: | Main Floor LOADING: | ASD
LOCATION: | 2x8 Floor Joist max w plywood + steel glai2Eoye20#8 deddamational Building Code
TYPE: | FLOOR JOIST NDS: | 2018 NDS
MATERIAL: | SOLID SAWN
] Hem-Fir No. 1 M 15X7.25 \ 0(in) O.C. \ DRY \
= ——— — = ——— T
I P P SN e ——— —= =_ ==
0.C. Spacing(in): 24
Area Ix ly BSW Lams G Ker
(in?) (in%) (in%) (Ibf/ft) Creep Factor
10.88 47.63 2.04 2.15 1 0.43 1
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc L (psi) E (psi) x10° Emin (psi) x10°
Base Values 975 625 150 1350 405 1500 550
Adjusted Values 1346 750 150 1417 405 1500 550
M 1 1 1 1 1 1 1
Cr 1 1 1 1 1 1 1
G 1 1 1 1 1 1 1
Ce 1.2 1.2 1 1.05 1 1 1
Bending Adjustment Factors  Cgq, =1 C, =115
Unbraced Length (ft) Beam End
Span Length (ft) Top Bottom Elev. Diff (ft) CL(Top) CL(Bottom) CL(Left) CL(Right)
1 11.67 0 10 0 1.00 0.70 1.00 1.00
PASS/FAIL MAGNITUDE STRENGTH LOCATION (ft) LOAD COMBO DURATION FACTOR CD
Shear Stress Y (psi) PASS (53.8%) 69.3 150.0 0 D+L 1
Bending Stress Y (psi) ~ PASS (0.5%) 1339.2 1345.5 5.83 D+L 1
Deflection (in)  PASS (13.8%) 0.503 (=L/278) 0.584 (=L/240) 5.83 D+L
Bearing Stress (psi) PASS (76.4%) 95.7 405.0 0 D+L 1
| REACTIONS _AVETOWEVETYIN
Y axis DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTH
A 246 257 0 0 0 0 0 0 0 0 0
B 246 257 0 0 0 0 0 0 0 0 0

Reaction Location

A B
Type Left Magnitude Right Magnitude Load Start (ft; Load End (ft; Load Type Directior
Uniform (Ibf/ft) 19.6 19.6 0 11.67 Dead Y
Uniform (Ibf/ft) 44 44 0 11.67 Live Y
Uniform (Ibf/ft) 20.4 20.4 0 11.67 Dead Y
Self Weight (Ibf/ft) 2.15 2.15 0 11.67 Dead Y
Project Name: 243 Post Road, Bowdoinham, ME 2018 International Building Code ASD
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DATE: | 10/2/2020 COMPANY: | Helen Watts Engineering PLLC
VITRUVIUS BUILD: | Base DESIGNED BY: | Helen Watts
CUSTOMER: REVIEWED BY: | Helen Watts
PROJECT LOCATION:
LEVEL: | Main Floor LOADING: | ASD
LOCATION: | 2x8 Floor Joist w plywood + steel plateGRDE ft 2018 4dianational Building Code
TYPE: | FLOOR JOIST NDS: | 2018 NDS
MATERIAL: | SOLID SAWN
] Hem-Fir No. 1 @15X7.25 \ 24(in) O.C. \ DRY \
:-E'_fz:-—:——_— = — = =k —
e B e e = ——
0.C. Spacing(in): 24
Area Ix ly BSW Lams G Ker
(in?) (in%) (in%) (Ibf/ft) Creep Factor
21.75 95.27 4.08 4.29 2 0.43 1
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc L (psi) E (psi) x10° Emin (psi) x10°
Base Values 975 625 150 1350 405 1500 550
Adjusted Values 1346 750 150 1417 405 1500 550
M 1 1 1 1 1 1 1
Cr 1 1 1 1 1 1 1
G 1 1 1 1 1 1 1
Ce 1.2 1.2 1 1.05 1 1 1
Bending Adjustment Factors  Cgq, =1 C, =115
Unbraced Length (ft) Beam End
Span Length (ft) Top Bottom Elev. Diff (ft) CL(Top) CL(Bottom) CL(Left) CL(Right)
1 11.67 0 10 0 1.00 0.73 1.00 1.00
PASS/FAIL MAGNITUDE STRENGTH LOCATION (ft) LOAD COMBO DURATION FACTOR CD
Shear Stress Y (psi) PASS (44.8%) 82.9 150.0 0 D+L 1
Bending Stress Y (psi) ~ PASS (13.9%) 1159.0 1345.5 42 D+L 1
Deflection (in)  PASS (29.5%) 0.274 (=L/510) 0.389 (=L/360) 5.25 L
Bearing Stress (psi) PASS (71.7%) 114.4 405.0 0 D+L 1
| REACTIONS _AVETOWEVETYIN
Y axis DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTH
A 258 943 0 0 0 0 0 0 0 0 0
B 258 257 0 0 0 0 0 0 0 0 0

Reaction Location

A B
Type Left Magnitude Right Magnitude Load Start (ft; Load End (ft; Load Type Directior
Uniform (Ibf/ft) 19.6 19.6 0 11.67 Dead Y
Uniform (Ibf/ft) 20.4 20.4 0 11.67 Dead Y
Uniform (Ibf/ft) 240 240 0 5 Live Y
Self Weight (Ibf/ft) 4.29 4.29 0 11.67 Dead Y
Project Name: 243 Post Road, Bowdoinham, ME 2018 International Building Code ASD
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DATE: | 10/2/2020 COMPANY: | Helen Watts Engineering PLLC
VITRUVIUS BUILD: | Base DESIGNED BY: | Helen Watts
CUSTOMER: REVIEWED BY: | Helen Watts
PROJECT LOCATION:
LEVEL: | Main Floor LOADING: | ASD
LOCATION: | Beam supporting travel lane of pallet ja&c@DE: | 2018 International Building Code
TYPE: | ROOF BEAM NDS: | 2018 NDS
MATERIAL: | STRUCTURAL COMPOSITE LUMBER
’ Weyerhaeuser 2.0E Microlam LVL (4) 1.5 X 11.25 DRY ‘ ‘
Beam supporting travel lane of pallet jack DIAGRAM
“; :75 — - - ?::?_‘ _Al o -'-1"}3 i 3“_ _ = 2__1 '_- = = > .-— _ TR _____. : : _
BEAM PROPERTIES
Area Ix ly BSW Lams Cfn Ker
(in?) (in%) (in%) (Ibf/ft) Creep Factor
67.5 711.91 12.66 19.69 4 7.35 1
STRENGTH PROPERTIES
Fb (psi) Ft (psi) Fv (psi) Fc (psi) Fc L (psi) E (psi) x10° Emin (psi) x10°
Base Values 2600 1895 285 2510 750 2000 1016.535
Adjusted Values 2600 1895 285 2510 750 2000 1017
M 1 1 1 1 1 1 1
Ctr 1 1 1 1 1 1 1
Bending Adjustment Factors  Cy, =1.01C, =1 Volume factor Is applied on a load combination basis And Is Not reflected in the adjusted values
BEAM DATA
Unbraced Length (ft) Beam End
Span Length (ft) Top Bottom Elev. Diff (ft) CL(Top) CL(Bottom) CL(Left) CL(Right)
1 12 0 12 0 1.00 0.40 1.00 1.00
PASS-FAIL
PASS/FAIL MAGNITUDE STRENGTH LOCATION (ft) LOAD COMBO DURATION FACTOR CD
Shear Stress Y (psi) PASS (53.2%) 133.3 285.0 12 D+L 1
Bending Stress Y (psi) PASS (15.9%) 2205.0 26229 6 D+L 1
Deflection (in) PASS (49.3%) 0.406 (=L/355) 0.800 (=L/180) 6 D+L
Bearing Stress (psi) PASS (61.9%) 285.7 750.0 0 D+L 1
NING I[N v-(bf)  M-(Ibf-ft)
Y axis DEAD LIVE LIVE ROOF SNOW WIND + WIND - SEISMIC + SEISMIC - ICE RAIN EARTH
A 2998 3002 0 0 0 (0] 0 (0] 0 0 0
B 2998 3002 0 0 0 0 0 0 0 0 0

Reaction Location

A B
LOAD LIST
Type Left Magnitude Right Magnitude Load Start (ft; Load End (ft; Load Type Directior
Uniform (Ibf/ft) 480 480 0 12 Dead Y
Uniform (Ibf/ft) 1201 1201 3.5 8.5 Live Y
Self Weight (Ibf/ft) 19.69 19.69 0 12 Dead Y
NOTES
Project Name: 243 Post Road, Bowdoinham, ME 2018 International Building Code ASD
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ENGINEERS

BUILDING INSPECTION ENGINEERS
PROUDLY SERVING NORTH AMERICA SINCE 1957

Helen C. Waitts, P.E.

Senior Engineer

Helen Watts practices structural engineering with PE licensure in
four states, with over 40 years of experience in construction,
facilities engineering, inspection, and structural design for repairs,
new construction, and building modifications.

Her experience includes hundreds of residential and commercial
building inspections, remediation and remodeling designs, forensic
investigations, and design for new construction on commercial,
industrial, condominium and residential properties, as well as
construction management and inspection.

For over 12 years, she worked as a Principal at Helen Watts
Engineering PLLC performing inspections and design for wood,
timber, masonry, concrete, and steel structures.

Helen has taught a variety of courses to engineers and the trades,
including developing a curriculum and teaching the first course of
structural engineering for timber framers at KVCC, and teaching
structural engineering for the PE preparation course for mechanical
engineers.

EDUCATION AND PROFESSIONAL AFFILIATION

University of New Hampshire, Durham, NH — 1980, BS Civil Engineering
University of Maine, Orono, ME — 1983, 5t Year Certificate, Pulp and Paper Manufacturing
Licensed Professional Engineer: Maine, New Hampshire, Massachusetts, Hawaii
Certifications: NCEES, SECB, MaineDOT LPA
Memberships: Structural Engineers Association of Maine
Timber Guild Engineering Council
ASCE Fellow, Lead for 2 Areas for Maine Infrastructure Grade 2008 -
Society of Women Engineers
Pejepscot Terrace, Brunswick, ME — Chair of the Board
Author: The Graphic Handbook of the Pretty Good House (2013)
Volume 2, The Pretty Good House (2016)

WHY | DO WHAT | DO

| want to help every building be the best it can be, and every building owner get the most out of their
building dollar. Buildings should be healthy, comfortable, robust and sustainable. My work impacts the
productivity of the building occupants, the carbon footprint during construction and maintenance, and the
bottom line of the owners. | love finding the little problems that can be big possibilities instead of bad
surprises.

WHY CRITERIUM ENGINEERS

Criterium Engineers serves a wide variety of clients across the country, and | like the challenge of
assisting Criterium Franchises. | also like the care taken in producing high-quality reports.




PROJECT HIGHLIGHTS

(0]

Inspection and report on the Gedney House, Salem, MA, owned by Historic New England and
built in 1665 — Structural adequacy, durability, and ideas for the use of the building as a museum
of timber and wood construction methods.

Hathorn Block, Bowdoinham, ME — Structural evaluation and repair planning, new masonry
openings, plus structural design to bring 5 stories of 1849 timber framing up to modern building
code floor loadings and to provide an elevated concrete deck.

New private residence and cottage, Biddeford, Maine — Evaluation of existing retaining wall, and
design and permitting of new retaining wall under new Maine Sand Dune regulations, structural
design of two new buildings, weekly construction inspection through completion of structural
framing.

Horizontal boring machine, Portsmouth Naval Shipyard, Kittery, ME — Design of foundation and
installation of the foundation and the horizontal boring machine in the Controlled Industrial Access
area of the shipyard

Portland House, Portland, ME — Inspection, development of repair plans and specifications,
project contracting assistance and construction inspection, repairs to 3-level parking garage.
Also, repairs to the masonry exterior, and planning of work for the handrail attachment to the
balcony decks.

Danforth Heights, Portland, ME — Investigation, report, repair planning, specifications and
drawings, contracting assistance, construction inspection, repairs to masonry fagade to stop
water intrusion. Also, inspections of 43 units of low-income townhouses with reports for
maintenance planning.

hwatts@criterium-engineers.com — Phone #: 207-869-4208, Cell #: 207-522-9366
5 Depot Street, Suite 23, Freeport, ME 04032




