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Don't just
wrap It....

GRACE® VYCOR® enV-S™
Weather Resistive Barrier

Seal It with enV:

Introducing Vycor® enV-S™ Weather Resistive Barrier

Recently, there is nothing predictable about the weather. Even in the harshest conditions, home owners
expect energy efficient homes that perform flawlessly. Inadequate air and moisture protection may
cause an increase in a home's energy bills and potentially lead to mold growth, poor indoor air quality

and costly remediation.

Grace's innovative Vycor® enV-S™ fully-adhered weather resistive barrier provides superior protection
against air and water infiltration compared to mechanically-attached housewraps. It helps to preserve
the home’s thermal performance and structural integrity, improves its longevity, and contributes to
increased energy efficiency.

Grace Vycor® enV-S™ Weather Resistive Barrier is a component of Grace's Weather Protection Systems.

For more information visit GRA( ;E
www.graceresidential.com
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STANLEY® FATMAX®

ANTI-VIBE
HAMMERS

The Stanley® Anti-Vibe® Technology isolates

vibrations to the hammer’s head, minimizing

the strain on-your arm. The steel core adds

durability, shock resistance, and overstrike

protection, while the FatMax® Composite

Handle with Head to Handle Assembly T T

guarantees the nail is the only thing % 3

© 2014 Stanley Tools stanleytools.com



Introducing a breakthrough for problem wood and

concrete surfaces:

ringing new life to old

wood and concrete just

got a whole lot easier.
Thanks to a breakthrough
formulation that's four times
thicker than conventional stains,
DECKOVER wood & concrete
coating creates a durable, solid-
color coating that conceals
splinters and bridges cracks up
to 174" You save time on repairs
and prep, and finish with an
easy-to-apply formula that goes
on smoothly and dries to an
opaque, slip-resistant surface.

Expand the scope of

Formulated with an advanced, 100%-
acrylic resin that provides excellent
adhesion and a mildew-resistant finish,
this product’s coating actually helps pro-
tect against future cracking and peeling.
Plus, its unigque spatter-resistant formula-
tion is easy to apply to both horizontal
and vertical surfaces, helping you avoid
time-consuming cleanup.

Long lasting

Available in 54 custom colors in both
one- and five-gallon options, this product
covers up to 75 square feet in two coats
per gallon. Applied with a brush, roller
or sprayer, it helps save time, solves
problems, and provides the perfect

can improve the look and
durability of high-traffic
surfaces including wood
and composite decks,
docks and porches, as well
as concrete pool decks,
walkways and patios.

work without expanding
the challenges

The perfect add-on to

any home exterior project,
this product immediately

opportunity for an upsell.

To see DECKOVER wood & concrete coating
in action, visit behrpro.com/prtdojlc
or contact your dedicated BEHRProe

Rep to schedule a demo.

Available at:

_f]v]a -3
facebook.com/behrpro . &Q@
twitter.com/behrpro BEHRR K @Qf
youtube.com/behrprotvy o » .
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The Ultimate Deck Screw for
the Ultimate Finished Look

~

allation video

No stripping, splitting or rust. Guaranteed.
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The TRIO™ Ultimate Deck Screw outperforms standard deck
screws in softwoods such as pressure treated, cedar and redwood.

The Torx® TTAP® drive system delivers unmatched bit fit to
eliminate stripping. The ThruPoint™ drills a pilot hole as it
drives — no more splitting. A second set of threads and ridges
under the head smooth the fibers — creating a clean finish.
Our proprietary coating provides a 2x better corrosion-resistant
performance over standard deck screws.

Contact us for more information and product samples.
www.FastenMaster.com 800-518-3569

€ FastenMaster TRIO" Ultimate Deck Screw
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Field-Based Time

Tracking Has Never

Been Easier.

ExakTime Mobile, construction’s

#1-selling time tracking app

for your smartphone or tablet,

tracks crews and cost codes in

real time, with GPS precision, glison, Joh"
advanced management tools Trocords tosend
and photo biometrics.

- Leave behind the pain of paper
time cards

« Track individual workers or entire
crews and their projects

« Eliminate hour-rounding and needless overtime
« Works with your accounting package

ExakTime

1.877.554.0377 | www.exaktime.com/jlc | S g
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Breakthrough!

VOC Compliance
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VOC COMPLIANT ADHESIVES

It's here. The breakthrough professional contractors,
builders and remodelers have hoped for.

It's PROvantage. The industry’s first complete
line of construction adhesives that meet the most
rigorous performance standards and the most
stringent VOC regulations.

Advanced solvent technology

VOC compliant in all states
Performance without compromise™
Best-in-category value

£ @ L Ticbond

titebond.com/PROvantage
800.347.4583
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[HE FIRST CUT
S THE FINISH CUT.

Achieve clean, splinter-free, glue-ready, straight, precise cuts every time. The TS 55 REQ track saw
does the work of a circular saw, table saw, miter saw, panel saw and radial arm saw in one unbelievable,
take-anywhere power tool. Learn more at tracksaw.com
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JELD'WEN

WINDOWS & DOORS

Aural.ast”: A JELD-WEN Exclusive

With Auralast Wood, rot prevention is more than skin deep—guaranteed*

Unlike traditional chemical bath treatments that only coat the wood’s surface, Auralast Wood uses
a vacuum/pressure process to deliver virtually 100% penetration of the protective ingredients. That

means guaranteed, surface-to-core protection against rot, water saturation and termite damage, for
as long as you own your home.*

LIFETIME

LIMITED

WARRANTY

© 2014, JELD-WEN, inc.

*AuralLast Wood Doors & Windows are guaranteed not to rot for as long as the original homeowner owns and occupies the home. See a copy of our warranty for details and exclusions at www.jeld-wen.com.



Reader Feedback

The following excerpts are taken
from reader comments about
articles af jlconline.com

BIEIS

“RHODE ISLAND MULLS
CONTRACTOR EDUCATION
REQUIREMENT,” BY TED CUSH-
MAN (ONLINE, 7/22/14)

Every time a homeowner gets taken by a
contractor here in RI the local media paint
the regulations as the problem. Rhode Is-
land actually has some of the toughest con-
tractor regulations in the country. Unfortu-
nately, by the time a shady contractor gets
caught, he/she has already defrauded sever-
al other owners, and the media and politi-
cians call for more regulations.

Rhode Island doesn’t have a license proce-
dure yet for general contractors but, unlike
most states, everyone who does work in a
house must be registered with the Contractors
Registration and Licensing Board (CRLB)—
painters, tile setters, drapery hangers, siding
installers, masons, roofers, gutter installers,
framers, drywall hangers, flooring installers,
garage door installers, window washers ....
Some tradespeople, such as plumbers and elec-
tricians, must be licensed, so they don’t need a
separate registration (unless they act asa gen-
eral contractor or do other work on a house).

A contractor can’t hide behind a business
entity to avoid responsibility for fraud or
shoddy work because of the way the regis-
tration law is written—he is still personally
responsible:

“A partnership, corporation, or joint
venture may do work, offer to do work, or
submit a bid to perform work only if regis-
tered. In the case of registration by a corpo-
ration or partnership, an individual shall be
designated to be responsible for the work
performed. The corporation or partnership
and its designee shall be jointly and sever-
ally liable for any fees and violations.”

Even big-box stores that offer home ser-
vices here in Rhode Island have individuals
at those corporations (and you can get their
names and contact info in 30 seconds at
crb.ri.gov) who are personally on the hook
for any work done in RI by the companies,
and work the companies subcontract out.

And anyone who tries to thwart the reg-
istration process so a person whose regis-

tration has been suspended or revoked can
work is subject to a $10,000 fine and/or a
year in jail:

“No person shall register as a contractor
with the contractors’ registration board for
the purpose of deceiving or circumventing
the registration process by enabling a per-
son whose registration has been suspended
or revoked to conduct business. Violators of
this section shall be jointly and individually
liable for damages resulting from their ac-
tivities as contractors pursuant to this chap-
ter. Violations of this subsection may result
in a revocation of registration and/or fines
not to exceed ten thousand dollars ($10,000)
and/or up to one year in jail. Furthermore,
the director shall require that all applicants
for registration shall swear by way of affida-
vit that they are aware of this provision and
its implications.”

Rhode Island law has required that reg-
istered contractors obtain continuing edu-
cation since 2008, but it hasn’t been enforced
since it required rules and regs to imple-
ment. I sat on an ad-hoc committee a few
years ago that drafted up the rules and regs
for continuing education. We've just been
waiting for the state and CRLB to get their
internal systems up to speed to handle an
anticipated 25,000 hours of continuing edu-
cation reported each year statewide; and for
the rules and regs to be blessed by the state.
Both steps are just months away.

Continuing education and licensing
won't stop crooks. Unfortunately, when
they strike, it reflects poorly on all of the
good contractors.

“MUDSILL LAYOUT FOR A
COMPLEX FOUNDATION,” BY
MATT ANDERSON (MAY/14)
What brand and type of bolts does Ander-
son use to fasten sills to the foundation?
JLC editors respond: To permanently
attach the sills, Anderson uses %-by-8-inch
Titen bolts made by Simpson Strong-Tie. The
information about installing them is in the
follow-up article, “First-Floor Deck for a Com-
plex Foundation,” in the July issue of JLC.
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True professionals prefer ProWood Dura Color® for lasting
color and performance. Learn about ProWood Dura Color®
and get your free sample.

ProWoodLumber.com/sample
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Matt drives the bolts into the concrete using
heavy-duty square washers between the
bolt head and the sill. Hope this helps.

“WHY ‘ENERGY-SAVING’ TIPS
SUCK,” BY NATE ADAMS (JUL/14)
Does anyone know of any information
about the return on investment from re-
placing windows in a place like Saskatche-
wan or Manitoba, Canada?

Where I live, in Sask., temps can and do
hit -50° C with a wind chill, turning old
windows into what seems like the inside of
a frosted up deep-freeze. When temps go
from that to a balmy -10° C in a day, you
know what happens to any amount of win-
dow condensation? Yep ... it melts. People
often place towels under windows or on the
jamb to sop up the water.

Thisisn’t just a matter of window R-value,
it’s a matter of whole-wall performance as
well as air quality. When the window freeze/
thaw occurs all winter, that “drainage” goes
either inside (behind the drywall between
the vapor barrier and gypsum in our climate,
and soaks the drywall, causing potential
mold growth), or down the front of the dry-
wall, wrecking paint, trim, and flooring, too.

Not replacing a few $900 windows can
add up to many thousands in replacement of
drywall, millwork, paint, or possibly even
mold abatement or time off work due to mold
spores. Of course, when condensation gets
into the building envelope (behind the gyp-
sum and vapor barrier in our climate) from
said window drainage ... oh boy. When the
insulation becomes wet (and frozen), R-value
decreases and a “snowball” effect ensues.
When spring comes, guess what melts inside
the wall? Problems follow.

All that said, it would simply be a shame
to see information from one climate zone
causing a ripple of doubt in homeowners
wanting to make smart upgrade decisions
for their biggest investments. Then again, I
haven’t seen good data on the return on new
windows in my area, but I've certainly
charged the replacement costs for my work,
and those can be significant!

Adams responds: Mike, the best way to
tell ROI is with a good energy model, trued to
consumption. ROI is going to be crappy forany
upgrade if you have a cheap fuel source. If you

Letters / Why Energy Saving Tips Suck

are using propane or fuel oil, the numbers
make a lot more sense, but still are unlikely to
“pay back”in less than 10 years. Still, if anyone
is making upgrades for money savings alone,
it’s a lousy motivation and they will be disap-
pointed. Comfort and health/safety are better
motivators, and it sounds like they are under-
lying your comment, am I correct?

Food for thought: If walls aren’t insulat-
ed or well-sealed, is it possible that similar
things are happening behind the plaster/
drywall?

Glenn Gilbert: Your article points out
the main idea that I talk to all of my clients
about—the fact is that there is no “silver
bullet.” No matter what we choose to do,
there isn’t and never will be any one thing
(device or habit) that will solve energy or
any other type of complicated problem.

You point out that simply by changing
perfectly good light bulbs (what self-con-
scious service provider would suggest such
a ridiculous thing as more wasteful ac-
tions?) will only save $5 here or $10 there,
and that’s precisely the point. All of the
little things do make a huge difference. If
more small things are done to a house,
then the annual combined savings become
significant. Besides, I tell my clients that,
“Yes it may be only $5 to begin with, but
would you rather keep that $5 or give it to
the utility conglomerates?”

Thank you for proving my point that if
we all make small changes then larger ef-
fects result.

Tom Zerull: You can’t look a the small
amount of savings on a per-house basis, but
must look at it on a countrywide basis. If
you drive a car that gets 25 miles per gallon
and someone else drives a Suburban, your
price at the pump per fill-up may only be
$30. But if you multiply the gas use and cost
savings nationwide, it’s huge. Whoever
wrote this article should know better. I am
very disappointed in this magazine for even
printing something like this.

JLC editors respond: Mr. Gilbert and
Mr. Zerull are missing a key point in Nate
Adams’ argument. What we're talking
about is a client who wants to save energy.
One contractor comes and says he can re-
place the windows and that will result in
lots of energy saved. Another comes and
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Nathan Smith felt it was a real turning point for his business. He grew up
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: contractor in town. So when his role model hired Nathan's company to
———— install siding and windows and was pleased with the job, Nathan realized

he'd come a long way in just seven years.

At Pella, we do everything in our power to help contractors like Nathan

succeed. We know what's on the line. That's The Power Of Yellow®.



says, no, just weatherstrip the windows;
you’ll save a little less, but you will save
some and it won’t cost so much. (That’s may-
be you, advocating the easy out.) A third
comes along and says that all the work on
the window is nothing compared with all
the air leaks in your attic that have turned
your house into a complete energy hog. Ad-
ams is most like that third contractor.

If you want the car analogy to work, it’s
like some snake-oil salesman selling the
driver of the Suburban a little device to in-
stall on his fuel line that will turn his vehi-
cle into a Prius ... only it won’t. And it takes
real global energy to produce the new win-
dows and the weather-stripping or the ther-
mostats and the tubes of caulk. Real energy
that’s wasted because it’s not solving the
real problems. Focusing on little energy sav-
ing tips is a ruse—just feel-good pablum that
lulls people into thinking that they’re sav-
ing real energy when they are actually ig-
noring substantial energy problems. When
people are lulled into thinking they are do-
ing good, they quit striving for making a
real difference. So the tips actually hurt.
That’s what this article is about.

“SPRINKLER MANDATE
DEBATED” (JLC ONLINE, 8/7/14)
Michael McGee: Good ... put them in. Just
don’t force it down our throats. Give the buy-
er a choice. Here in northern Illinois, the
cost for a sprinkler system hasn’t been un-
der $10,000. Most have been around $15,000
for a 3,000-square-foot home. Homeowners
insurance goes up, not down, because of the
extra piping added to the cost of the house.
There is the monthly monitoring fee; the
cost for when the fire department responds
to a false alarm every time the water pres-
sure drops; and on and on. Give the home
buyer a choice. Municipalities here are
starting to do that.

Whoever: This should not be a one-fit-
fits-all: We built a log home in 09 and were
forced to install interior sprinkler systems
... so the “light-weight” material argument
does not apply in our case. As we are in a
wildland area, Iwould rather have spent the
money on exterior sprinklers.

Robert Jordan: When airbags were
mandated, the car companies said they

Letters / Sprinkler Mandate

would never sell another car because of the
cost. Now, carmakers boast about how many
airbags they have. Seat belts were the same.

The National Association of Home Builders
fights everything that is mandated and in-
creases the cost of a house. With any proposed
increase in insulation or energy upgrades,
NAHB fights tooth and nail. They “prove” it
isn’t cost-effective, doesn’t save lives, yada,
yada, yada. I would like to see what NAHB'’s
position was on insulation circa 1950 when
insulation was starting to be installed. Imag-
ine telling a consumer today that you could
save them $5,000 by leaving out the insulation
because it isn’t really needed. That is what a
builder told my father in 1950.

Sprinklers are here and will be mandat-
ed soon. With sprinklers, most fires will be
put out quickly, causing little damage. I am
renovating a duplex for rental. I will put in
sprinklers. I will have lower insurance pre-
miums. Iwon't lose my building if thereisa
fire. Iwill be protecting both of my tenants.
Uponor is saying it increases the cost of the
house by less than 2.5%. If the construction
cost of a $500,000 house is $250,000, the
sprinkler upgrade is $6,250.

JLC editor’s note: Uponor, a manufac-
turer of a residential sprinkler system that
uses PEX piping and ties into the domestic
cold-water supply, claims the system adds “as
little as 1.5%” to the cost of construction.

Von Salmi: I recently read an article by
the NAHB in which they stated that for every
$1,000 increase in mandated code require-
ments, the home buying market loses some
260,000 potential buyers by disqualification.
[See “State and Metro Area House Prices: The
Priced-Out Effect,” NAHB.org, 8/1/14.] In lieu
of reacting in a knee-jerk fashion, maybe all
parties should convene to address ways to
develop safer, more value-oriented solutions
to all of these issues. Protecting lives and
providing more opportunities for home
ownership should be the goal.

Keep ’Em Goming

Keep commenting on JLC Online arficles on the
website, or email your letters fo jlc-editorial@
hanleywood.com, or mail them fo JLC, 186 Allen
Brook Lane, Williston, VT 05495, Published letters
and comments may be edited for length and clarity.
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GOING GREEN IS EASIER AND MORE

PROFITABLE THAN YOU THINK.

GREENBUILD CAN SHOW YOU HOW

Greenbuild, the largest sustainable building and construction event in the U.S., continues
to make strides in the green movement by expanding options for the residential industry.

- In-depth education sessions show you how to get into & profit from green building
- 750 exhibiting companies featuring innovative products and cutting-edge technologies

- Residential product pavilion showcasing high-performance products to help you
maximize savings on sustainability

- LEED v4 Platinum?*, net-zero electricity demonstration home built out on the show
floor with tours

Join 23,000 of your peers and let Greenbuild show you how green building will
benefit your clients and boost your company’s bottom line.

Registration is now open. Visit www.greenbuildexpo.com today to register!

@ INTERNATIONAL CONFERENCE AND EXPO % —
EXPO: OCT. 22-23 | CONFERENCE: OCT. 22-24

MORIAL CONVENTION CENTER | NEW ORLEANS, LA

*Final certification will occur after reassembly on Make It Right Foundation site in New Orleans.

hw Questions: 888-529-1641  (f) (W) (in) (&) (Y
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Increase your profit on reroofing jobs by up to $800 VELUX-

by replacing an old skylight with an innovative VELUX No Leak Solar Powered “Fresh Air" Skylight. Skylights
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Why Replace The Old Skylight?

Instead of just replacing the flashing on an old skylight
when reroofing, use this time to install a new, modern
skylight that will increase your profits. VELUX No Leak
Solar Powered "Fresh Air" Skylights install as easily as
our other models without the need for an electrician.

They also come with 3 layers of water protection and

a No Leak Promise, so you can be confident you won't
have to come back and do it again. When reflashing
an old skylight, there’s no promise.

Things Your Customer Will Want To Know

Let your customer know that now is the least expensive
time for you and them to make the replacement. And
thanks to a current federal tax credit, they can save
an additional 30% for a limited time.

It's also a convenient time. It will perfectly coordinate the
warranty of their new roof with the warranty of their new

skylight, which makes keeping up a little bit simpler.

You should also let your customer know that the new VELUX No Leak Solar Powered "Fresh Air” Skylights
are more energy efficient than anything they've had in the past. The LoE3 coating on our Clean, Quiet and Safe
glass allows for more daylight and better heat control. And, of course, that just means more savings for them.

Our new skylight doesn't just power itself, it practically sells itself. To learn more about the VELUX®

benefits and ease of VELUX skylight replacement visit skylightoffers.com/reroofing
Skylights



Photos: Michael Byrne

I want to tile the ceiling of my client’s bathroom, including
the shower. How should I detail the setting bed, and how do
I keep it from all falling down?

Michael Byrne, veteran tile installer and con-
A sultant, and moderator of JLC’s ceramic tile

online forum, responds: A tiled ceiling can lit-
erally be the crowning glory of a shower stall, but there
are a few things you should do to ensure a durable, at-
tractive, practical, and safe installation.

One of the most overlooked aspects of tiling a ceiling
in a wet environment such as a bathroom or shower is
that the ceiling should be sloped or crowned. The un-
sightly brown spots that you often see on flat tiled ceil-
ings are actually the beginning of stalactites forming as
water vapor condenses on the ceiling tiles and leaches
minerals out of them. This problem can be eliminated by
drying off the tiles each time the shower is used, which
is inconvenient at best. But if the ceiling tiles are sloped,
most of the surface moisture simply drains to the walls.

The Tile Council of North America (TCNA) says that
the ceiling on a fully enclosed steam shower must be
sloped a minimum of 2 inches per foot, and I use this
as a good rule of thumb for any tiled ceiling in a wet
area. The slope can be angled like a shed roof, peaked,
reverse-peaked (so moisture flows toward the center of
the shower, which is a common configuration in large
steam showers that have benches on opposing walls),
or—my favorite—arched.

Anotherimportant part of tiling a ceiling is providing
solid support for the tile. For any of these designs, I begin
with framing members spaced 12 inches apart. For an

arched ceiling, I make curved joists out of %-inch ply-
wood. Then I block between the arches to create a very
strong framing grid. I never recommend applying tile
directly to greenboard, but I use strips of greenboard at-
tached to the arched framing as a support base for the
mortar setting bed (1). I spread a layer of cold-patch roof-
ing tar over the greenboard strips and then staple a layer
of 30-pound felt paper over that.

An alternative to greenboard is two layers of %-inch
cement backerboard screwed into the joists. Attach the
backerboard one layer at a time, applying thinset mortar
between the layers for added strength and stiffness.

WhenIdid the ceiling in the photos, I let the roofing
tar create my moisture barrier; for extra protection,
sheet-style waterproofing membrane such as Noble Seal
TS can be installed between the mortar bed and the
support base, or between the framing and the first layer
of backerboard.

Ithen attach wire mesh to the ceiling (2) and trowel
on a layer of mortar for the setting bed, smoothing the
curve with a flat trowel as I go (3). Finally, I use regular
latex-modified thinset and back-butter all ceiling tiles
as they go in. Surface tension holds the tiles in place
until the mortar cures. When tiling a sloped or curved
ceiling, begin at the lowest points and tile toward the
highest point. Use spacers as needed to keep the tiles
from sliding, which can break the surface tension and
cause the tiles to fall.
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Q&A / Sizing Electrical Boxes

I've seen electricians cram an amazing number of wires and switches
into wall boxes—especially for gangs of three or four switches. What
are the guidelines for determining box size, and how can you prevent

overcrowding in a box?

David Herres, a licensed electri-
A cian in Clarksville, N.H., responds:

When a box is overfilled to a point
where excessive force is needed to push
the devices (switches or receptacles) into
place, you're asking for trouble. Wires can
loosen or spring free of wire nuts, causing
the circuit to fail, or the insulation on the
wires may become damaged. In the latter
case, if you're lucky, the breaker trips; if
not, a partial arc fault can occur, creating a
fire hazard. Also, an overcrowded box may
be unable to properly dissipate heat, which
will shorten the lives of the devices.

Most electricians know by experience
what size box to choose for each application,
but with larger devices with lots of wiring
orin borderline cases, it may be necessary to

perform box-fill calculations. These are cov-
ered in 2014 National Electrical Code (NEC)
sections 314.16(A) and 314.16(B). It is a two-
stage process in which the volume of the
box is determined first, followed by the vol-
ume of the contents, or the fill calculation.
(These sections also address required vol-
ume for conduit.) The code states that in no
case is the volume of the box to be less than
the fill calculation. The box volume is often
stamped on the box; if not, it can be deter-
mined by measuring the inside of the box.
The process for determining the required
volume involves adding up the conductors
and devices in the box and consulting the
box-size table.

Here are several ways to avoid overcrowd-
ing electrical boxes. Use deep wall boxes

where appropriate. Use grounding crimp
connector sleeves instead of wire nuts—
which occupy more space—for grounding
splices. Choose the right size wire nut in crit-
ical situations—for example, a yellow or a red
wire nut can accommodate two 12-AWG con-
ductors or three 14-AWG conductors, but a
yellow one takes up less space. Ground-fault
circuit interrupters are bulkier than stan-
dard receptacles, so mount them in deep wall
boxes if possible. Instead of octagonal junc-
tion boxes, use deep 4x4 square boxes, which
have more space. “Pack” the box wisely. For
example, if there are two or more wire nuts
in the same box along with a wiring device,
such as a switch, carefully lay the wire nuts
side by side in the box—if stacked, they can
interfere with placing the device.
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Q&A / Unorthodox Stairs

I'm building a house with a loft accessed by a code-approved stair. The
client also wants a ship’s ladder to the loft for the kids. Does code allow
unorthodox stairs if a legal one is in place to access the same area?

Glenn Mathewson, a building offi-
A cial in Westminster, Colo., replies:
Unorthodox stair designs, such as
ship’s ladder stairs, aren’t specifically ad-

dressed by the IRC. So acceptance would be
up to the individual authority—and some

authorities may trump any kind of justifi-
cation with a simple “not in my town” re-
sponse. But let’s see how I might approach
approving this secondary means of ascent.
The IRC regulates “stairs” and defines
them as a change in elevation from one level

SELECT AND CONNECT.

FREE USP SPECIFIER™
SOFTWARE.

Quickly create connector lists from thousands of USP products.
And image verification gives you confidence that the right
product has been specified. USP Specifier™ also lets you find
and compare USP alternatives to other manufacturers’

products and review and print code evaluation reports.
It’s project management and cost control all in one.

cusP

STRUCTURAL CONNECTORS®

Download at uspconnectors.com/specifie!
USP Structural Connectors is a MiTek product.

®2014 MiTek, All Rights Reserved.

to the next, and it generally follows a philos-
ophy of “if you build it, they will come”—
meaning no matter how many stairs you
provide, people will use them all and they
must all provide the safety we have come to
expect. This means that if you build a stair-
way and it looks and feels like a stairway,
folks will use that stairway. If a home has
two stairways to the second floor, both must
comply, as both have equal opportunity to be
used. Both are considered “means of egress.”

However, the IRC does provide for some
variety in stairways, such as for winder
treads or spiral stairs. The geometry on spi-
ral stairs is more forgiving than standard
stairs, but the stair user is also well aware
that they are not on normal stairs; thus,
their attention is heightened to the stair’s
more claustrophobic design. That would be
my philosophical approach to a ship’s ladder
stair—you know when you're on a ladder,
and you won’t expect it to work like a
stairway.

To the potential user of a ship’s ladder stair
to a loft, it’s clear that extra consideration
needs to be taken that is quite different from
the innocent choice to use one stairway rath-
er than another only to find it’s not what you
expected. There is always some occupant re-
sponsibility to be assumed.

While the IRC doesn’t regulate ship’s lad-
der stairs, the IBC does for commercial appli-
cations (IBC 2012 1009.14). Minimum tread
depth is 5inches, with each tread extending
out at least 3% inches from the step above.
The maximum riser height is 9%inches, with
handrails required on each side. As a reality
check, thisladder is safer and less steep than
the maximum ladder slope permitted by
OSHA (1 foot in 4 feet), and certainly not as
steep as the bunk bed ladder your little su-
perhero climbs up every night.

No matter what kind of ladder is in-
stalled, there’s still a very real fall hazard at
the top of the ladder. But perhaps an
in-swinging gate in the railing at the top of
the ladder would take care of that issue.
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INTRODUCING THE ALL-NEW FORD TRANSIT

THE MOST VEHICLE CONFIGURATIONS

IN ITS CLASS.

A WIDE VARIETY

OF DIMENSIONS

The Transit van and wagon are available
in 2 different wheelbases, 3 different
lengths and 3 different heights. That
makes it easy to choose one that will fit you
and your business exactly. And if that's not
enough, it's also available as a chassis cab
and cutaway.

THE ALL-NEW

OPEN FOR

BUSINESS

The Transit van is available with the
best-in-class** maximum rear cargo
door opening height. The doors open
a full 270°" and the floor is as low as

28 inches.! It’s all about making loading
and unloading easier. No matter what
your business is.

OVER

6'5" TALL

With an available cargo ceiling
taller than some basketball
players, the Transit van has
loads of room for boxes, tools
and you. That comes in handy if
you want a mobile workshop that
lets you stand up straight. And the
advantages just keep piling up.

*Based on body type, body length, and wheelbase and roof height. Class is Full-Size Vans. **Class is Full-Size Vans.
"When properly equipped. '"Class is Full-Size Vans, when properly equipped. Excludes diesel competitive models.
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BUILDERS EVERYWHERE

UNITE

© JOIN THE FASTENING ¢

Sub-Flooring

Ready. Load. Fire. Go. With PneuScrew pneumatic fasteners, you
quickly shoot them in. Or easily screw them out. They cut installation
time by up to 70% without sacrificing any holding power. So join the
fastening revolution and take hold of your next construction project.
Find out more plus request a free sample at PneuScrew.com.

Drive them in. Screw them out.™




Unthe Job

Strapping Ceilings

When carpenters from other parts of the country
come by one of our jobsites, one of the first questions they
ask is, “What’s that nailed to the ceiling joists?” When I
answer, “Strapping,” they then ask, “What is that for?”
The first few times I got these questions, I figured
that these guys must not be real carpenters: How could
they not know what strapping is? What I now know is
that the Northeast is one of the few areas in the country
where we strap our ceilings as a matter of course for ev-
ery house we frame, regardless of the floor framing ma-
terial. Strapping serves many purposes both for us as
framers, as well as for many of the subs who follow.

ATTACHING THE DRYWALL

My understanding is that installing strapping origi-
nated from the need to create a flat surface for attach-
ing the ceiling to the uneven hand-hewn timbers once
used as structural framing members (1). Carpenters
shimmed the strapping down to the lowest point in

BY MATTHEW ANDERSON

the room and then attached the finish material. While
we no longer need to shim the strapping to achieve a
relatively flat ceiling, the board hangers that follow
behind us appreciate a full 2 % inches to attach the
board to rather than the 1% inches provided by dimen-
sional lumber. We can also easily add nailing along
walls that run parallel to our strapping.

MAKING THE SUBS HAPPY
The trades that work in this area always appreciate
strapping. Electricians can use the %-inch space to
make long runs perpendicular to the floor joists with-
out having to drill holes (2). Strapping in existing ceil-
ings also makes snaking wires much easier. Plumbers
can also save labor by running their %-inch PEX tub-
ing below the joists; and they can use the strapping to
support waste and vent pipes at the required pitch (3).
If a room is being trimmed out with crown mold-
ing, we often add multiple rows of strapping along the

JLC / SEPTEMBER 2014 25



On the Job / Strapping Ceilings

walls for the finish carpenters. Strapping
can also provide extra nailing for coffered
ceiling details.

Strapping makes it easier for us to install
interior partitions (4), too. Rather than
adding attachment blocks between the
joists above the walls, we just add a few
lengths of strapping, running them one bay
longer than the wall. This gives the framer
and the board hanger plenty of nailing to
which they can attach the walls and dry-
wall. Instead of an upper wall plate, we use
a length of strapping to make up the final
% inch of wall height. The thinner “top
plate” also makes it easier to raise the parti-
tions into place.

ADDING RIGIDITY TO THE FLOORS
Strapping can also add measurable strength
to floor and ceiling systems. In two recent
situations, engineers took our strapping
into consideration to make a framing situ-
ation acceptable.

In the first, we used 11 %-inch I-joists to
frame a large 20-by-28-foot living room. The
room had very little actual floor weight, a
situation that often leads to unacceptable
levels of floor vibration. With no finished
ceiling in the basement below the living
room, the long spans of joists can twist
when loaded. The torsional flutter that is
created increases a certain amount of per-
ceived vibration in the floor. Strapping at-
tached to the basement ceiling eliminated
joist deflection and brought vibration to an
acceptable level.

The second situation we experienced
was a hip roof over an unfinished attic
space. The builder didn’t want to sheath the
attic floor area, which raised concerns about
racking for the engineer. When I told him
we would be strapping the ceiling, he said
that the strapping would perform the same
function as the sheathing would have.

INSTALLING STRAPPING

We strap the ceilings after all ceiling and
bearing-wall framing is finished. Working
in teams of two, each carpenter begins by
laying out an end of the room at 16 inches
on-center. When the entire room is laid out,
we snap chalk lines on the ceiling to ensure
a straight and clean installation (5).

28 SEPTEMBER 2014 / JLC

After snapping all of our lines, we lean
lengths of strapping against the top plate at
one end of the room. One carpenter then
picks up a piece, places it on the line, and
tacks it toa joist roughly in the middle of the
length of strapping (6). He moves across the
room tacking all the strips in place, then
nails the starting end of each piece (7).

At the same time, his workmate saws the
pieces to length in place, staggering the
lengths between joists. For us, this method
is faster than measuring and pre-cutting
the pieces. After the cut ends are nailed up,
the carpenters move across the room adding
fulllengths of strapping. Once all of the full-
length pieces are tacked in place, one car-
penter cuts finish pieces to length (8), while

his partner nails off the entire room with
the nail gun (9).

After the room is strapped, we nail in
any additional pieces as needed at parallel
walls or beams. We lay out partitions on the
floor and shoot those locations on the ceil-
ing with a laser. Then we add additional
strapping at those locations.

Once you've mastered the installation
process, strapping ceilings goes very quick-
ly and easily. Because strapping is included
in every framing job we do, it’s tough to put
an exact price on the additional material
and labor, but the cost is not significant.

Matthew Anderson owns Anderson Framing &
Remodeling Co., in East Sandwich, Mass.



-

DOES ANYONE NEED HALF AN AIRPLANE?

We knew our blades could cut a 727 in half. But we didn’t know if we could do it with
just one blade. In our corner we had the LENOX®T2 Demolition blade. It's engineered
to deliver the longest-lasting, fastest-cutting performance in the industry. Normally
we'd be quite confident with a blade like that, but in the other corner was one very
big plane.The result? As you can see, the blade got pretty beat up. But it did a
whole lot better than the 727.

Don’t believe us? Go to oneblade.com to see the “making of” video and
get a trial blade so you can take the UpBlade™ Challenge yourself.

UB1 ADE

LENOX GOLD® Demolition Reciprocating Saw Blade Model: 106G



On the Job / Custom Storm Door

Building a Wooden Storm Door

BY GREG BURNET

My company installs aluminum storm doors, but
we also offer a more traditional alternative: fabricating
and installing custom storm doors out of rot-resistant
wood such as white oak or mahogany. A wooden storm
door can add character to a newer home or restore char-
acter to a home that may originally have had a wood-
en door. Doors can be simple frames with rectangular
screen panels, or they can have decorative grilles, as in
the photo above, left.

BUILD THE DOOR FLAT
I made this door out of rift-sawn and quarter-sawn
white oak, a strong, stable, and decay-resistant wood
that’s perfect for a door exposed to the weather. It also
takes a finish well. I rough-cut the lengths I needed for
the stiles and rails from rough-sawn stock and milled
the stock down to a full inch thick. As I milled the lum-
ber, I chose the best-looking faces for the exterior.

I cut the rails exactly to length using a miter saw
set to 90°, but left the stiles long for the time being. I
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ripped a 15° bevel along the top edge of the bottom rail
to help the rail shed water and to keep water from pool-
ing in the joints between the stiles and the rails.

Doors must be constructed dead flat if they are
going to fit and operate properly. This is particularly
true for storm doors, which are usually made from
thinner material than an exterior door and often
have a simple rectangular frame that holds either a
screen panel or a glazing panel. Without the structur-
al elements of a typical door, careful joinery and as-
sembly on a flat surface are essential for keeping
everything in one plane.

My company does a lot of door work, so we designed
a large, flat workbench specifically for building doors.
If you don’t have a flat assembly table that’s big enough,
you can make a torsion box for assembling the door.
Many designs for one can found online—it’s basically
a large, flat box with an internal wooden grid that
keeps the box perfectly flat. It can be placed on a table
or on sawhorses to help ensure a flat glue-up.

18u4ng ang Aq sojoyd



FOR BREAKFAST WE HAD A BIG SLICE OF BARN.

When you're about to cut off the front of an enormous 1930's tobacco barn, you want to
stand way back.We had just one blade to make the cut, but boy did we have the right
blade. The LENOX®T2 Demolition recip blade is engineered to deliver the longest-lasting,
fastest cutting performance in the industry even when ripping through old wood and
rusted nails. The result? Well, the blade got a nice wood-grain finish and the barn is
getting much more natural light.

And the blade didn’t stop there. Don’t believe us? Go to oneblade.com to
see us take the whole barn down and get a trial blade so you can take
the UpBlade™ Challenge yourself.

URB1 ADE

-0010 | lenoxtools.com

LENOX GOLD® Demolition Reciprocating Saw Blade Model: 106G



On the Job / Custom Storm Door

MORTISE-&-TENON JOINTS

To reinforce the corners of the door where
the stiles and rails joined, we used loose
tenons that slipped into machined mor-
tises. Mortises can be cut with a drill and
chisel, a router, or a hollow-chisel mor-
tiser, but we've found that using a Festool
Domino Joiner is the fastest method. It’s
easy to set up, is portable, and it’s simple to
operate—perfect for this application.

The general rule of thumb for this type of
joint is to make the tenon approximately
one-third the thickness of the stock being
joined. The 10mm Domino bit that I chose
was slightly larger than that.

We laid the door parts flat on our bench
and struck marks for the centerline of each
tenon on the face of each intersecting stile
and rail (1). The marks also registered the
Domino’s fence to cut the mortise (2).

In the past we’ve had good success with
Festool’s rot-resistant SIPO Domino tenons
for exterior work, but it’s easy and less ex-
pensive to make our own. For this door, we
used left-over white-oak scraps to make
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tenons 10mm thick by 1000mm long (3). We
used two tenons at each joint, which we've
found to be strong enough for an average
door. Machining the mortises using the
Domino Joiner just took a few minutes, and
then we quickly dry-fit the joints to make
sure everything aligned properly.

THE GLUE-UP

Because storm doors are exterior doors, al-
ways use a waterproof glue, such as Gorilla
Glue or Titebond III. We spread glue on all
mating surfaces, including the tenons (4),
and placed the assembly on bar clamps
at each end of the door. We tightened the
clamps and added a second set of clamps
on top of the door. Once those clamps were
tight, we sighted down the length of the
door to be sure that the top pair of clamps
were dead parallel, which meant that the
door was perfectly flat (5).

We kept pressure on the joints for at least
two to three hours. When we removed the
clamps, we scraped off the glue squeeze-out
using a stiff putty knife, and followed that

with a light sanding. (Avoid wiping off the
excess glue when it’s still wet, which drives
the glue into the wood pores and prevents
that area from taking stain).

FINISHING THE DOOR
After removing the clamps, we sanded all
surfaces of the door, starting with 100 grit
and working up to 180.

Then we routed a %-inch-wide rabbet
around the inside of the frame (8). This rab-
bet would receive the interchangeable
screen and glazed panels, so its depth was
dictated by the thickness of the aluminum
channel that held the panels—about % inch
in this case. To minimize chip-out along the
rabbet’s edges, we made the cut in several
passes, taking away a small amount of stock
at a time until the rabbet was complete. At
that point we squared the corners with a
sharp chisel (7).

After a slight touch-up sanding, the
frame was ready for finish. We stained the
door and applied three coats of exterior var-
nish in the controlled environment of the
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On the Job / Custom Storm Door

shop. We made certain to seal all surfaces of
the door, knowing that we still needed to
cut the door to fit after we get to the jobsite.

SCREEN & GLAZING PANELS

To facilitate easy installation and remov-
al of the screen and storm panels, we used
solid brass thumb screws and tabs to se-
cure the panels in the rabbet (8, 9). These
thumb screws attached with a machined
thread, so we first embedded solid brass
threaded inserts in the door to accept the
thumb screws.

Holes for the inserts were laid out and
drilled, using tape on the drill bit to gauge a
hole that would be slightly deeper than the
length of the insert (10). Threading the in-
serts into the hard white oak took a bit of
patience and care, but we used a headless
bolt chucked into a drill. The inserts were
then threaded onto the bolt and held in
place with hex nuts. With the drill on a low-
speed setting, we carefully spun each insert
into its hole (11), taking care to drive them
in perpendicular to the face of the door.
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While this “combination” door was in-
tended to mimic a traditional wood screen
door, the screen and storm panels were inter-
changeable. The panels were made with ex-
truded aluminum frames that hold either
glass or screen. These extrusions are avail-
able from commercial glazing suppliers, as
well as from some lumberyards and home
centers (we used profiles from C.R. Laurence),
and are easily cut using a hacksaw or miter
saw fitted with a fine-tooth carbide blade.
Friction-fit plastic corners from the manu-
facturer join the extrusions at a right angle
to create the frame.

We measured and cut the lengths, then
assembled the frame. The face of the screen
extrusion has a groove that captures the
screen with a spline that is pressed into the
groove (12). Because the owners of this
house had a large dog, we fitted the frame
with a heavier than normal fiberglass
screen sold as “pet screen.” The glazing ex-
trusion is similar, except that a stepped
rubber gasket inside the extrusion holds
standard tempered glass securely (13).

FITTING & HANGING THE DOOR

Storm door installation is generally straight-
forward if the door opening is fairly true
and square. We measured the opening and
made sure that both the width and height
were uniform, then we trimmed the door to
size using a track saw (14). For an opening
that is off, we would scribe the door to the
opening and trim it to fit.

We hung the door on three butt hinges
mortised into the edge of the slab and into
the brick-mold door trim (15); extra hinges
can be added for larger doors. Because of the
oak’s density, we pre-drilled all screw holes.
We drilled for and installed a traditional
storm-door latch in the strike side of the
door (16), along with a heavy-duty pneu-
matic closer mounted on the bottom rail.
Finally, we stained and varnished any bare
wood that was exposed during the fitting
process and inserted the screen panel to
complete the installation.

Greg Burnet owns Chicago Window and Door Solu-
tions and is a presenter at JLC Live.
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BY MELANIE HODGDON

The Pitfalls of Hybrid Estimating

I recently had a conversation with a client who
had noticed that he usually failed to sell jobs that were
labor-heavy, but had no idea why this was happening.
When I asked him how he put his estimates together,
he described three main steps:

m Multiply hours of labor by charge-out rate

m Price materials and add a 25% markup

B Add a 10% markup to subcontractor costs

There are two problems with this method. First, it’s
a “hybrid”: Some components of the sale price are based
on costs (materials and subs); some are not (labor). Sec-
ond, the markup varies, and the labor charge-out rate
was a black box.

To figure out what was causing his problem, we first
determined what markup was underlying his charge-
out rate. After working through my Labor Burden Cal-
culator, we found that an employee being paid $25 per
hour was costing the company $37.50 per hour. The

Job A - Equal Costs
Hrs Cost/Hr Cost Markup* Sale Price
Labor | 480 37.5 $18,000  60% $28,800
Mat'l $18,000  25% $22,500 Gross Overall
Subs $18,000  10% $19,800  Profit  Markup Margin
Totals  $54,000 $71,100  $17,100 31.7%  24.1%
Job B - Labor Heavy
Hrs  Cost/Hr Cost Markup* Sale Price
Labor [ 1300 375  $48750  60% $78,000
Mat’l $2,625  25% $3.281  Gross Overall
Subs $2,625  10% $2,888  Profit  Markup Margin
Totals ~ $54,000 $84,169  $30,169 55.9%  35.8%
Job C - Sub Heavy
Hrs  Cost/Hr Cost Markup* Sale Price
Labor | 200 37.5 $7,500  60% $12,000
Mat’l $11,500  25% $14,375  Gross Overall
Subs $35,000  10% $38,500 Profit  Markup Margin
Totals  $54,000 $64,875  $10,875 20.1%  16.8%

*Markup is a percentage of cost.

charge-out rate was $60, so the markup on labor was
60% ($22.50 + $37.50).

THREE SCENARIOS

Let’s look at three estimates with varying proportions
of labor, materials, and subcontractors. Remember, in
all three the cost to the company is identical ($54,000).

Job A: Equal costs. The company will spend equal
amounts on labor, materials, and subs. After a 60%
markup is applied to labor, 25% to materials, and 10% to
subs, the job would be sold at $71,100, for an overall
markup of almost 32% and a margin of about 24% (see
tables, left).

Job B: Labor heavy. Here, most costs are for labor.
With the same markups as Job A, the selling price would
be $84,169. Overall markup is almost 60%—nearly twice
that of Job A—and margin is also higher—almost 36%.

Job C: Sub heavy. Job C relies heavily on subs, with
only 200 hours of labor. If T again apply the same mark-
ups, Job C would be sold at $64,875, making the overall
markup just over 20% and the margin just under 17%.

ONE MARKUP FOR ALL COSTS

When you look at the numbers, it’s easy to see why
my client was having a hard time selling labor-heavy
work. His high markup on labor inflated his sales price
well above that of his competitors. Our exercise also
taught him something else: He was underpricing jobs
on which most of the work was done by subs.

It is certainly possible to apply multiple markups,
but the overall markup must meet your company’s re-
quirements. The lesson here is that once you've deter-
mined the markup your company requires to cover
annual overhead and achieve your target profit, apply-
ing that markup across all costs will produce the same
selling price no matter what the mix of cost categories.
Thisis the simplest way to arrive at a price you can trust
to meet your targets.

Melanie Hodgdon is the owner of Business Systems Man-
agement (melaniehodgdon.com) and a co-author (with Leslie
Shiner) of the book A Simple Guide to Turning a Profit as
a Contractor. Download herLabor Burden Calculator spread-
sheet from the online version of this article.
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Business / Hiring / Change Orders

/HR/

Probationary Period for New Hires

BY DOUGLAS DELP

WHAT HAPPENED

Good Guys Construction Co. wants to make sure it
hires the right person for any open position with the
company. After making a hire, Good Guys explains
to the new employee that the first 90 days is a pro-
bationary period during which the company and the
employee can determine whether the employee is the
right fit for the job and the company.

WHY IT’S A PROBLEM

Probationary or introductory periods may jeopardize
Good Guys’ at-will employment policy. At-will employ-
ment means that the employer and the employee can
terminate the employment relationship for any reason
or no reason, except for certain exceptions prohibited
by law. In a number of court decisions, probationary
or introductory periods were ruled to have created an
implied employment contract that gave the employee
extra job security once the initial period was complet-
ed. In other words, these cases suggest that once a new

employee successfully completes the initial 90-day
probationary period, the burden is on the employer to
show a valid reason to terminate that employee.

WHAT YOU SHOULD DO

There are no advantages to having a defined proba-
tionary or introductory period. A better practice for
employers is to develop a formal performance review
process in which all employees are evaluated 90 days
after their hire date, and at least annually thereafter.
This performance review program should include a
statement that an employee’s performance can also
be informally evaluated at any time throughout the
year. This practice achieves the same outcome for the
employer as a probationary period, without implying
extra job security for the employee after the initial
employment period is completed.

Douglas Delp is founder of The Delp Group (delpgroup.com),
which provides human resources services to small businesses.

/LEGAL/

No Written Change Order?

BY ALEXANDER BARTHET

Throughout the course of a project, your client re-
quests and pays for several change orders, although
you never get around to putting anything in writing.
In one final request, you're asked to build a tiki hut in
the backyard. On the basis of the client’s agreement to
your price, also undocumented, you do the work. But
when you present the client with your final invoice,
you find out that he didn’t clear construction of the
tiki hut with his wife and she’s refusing to pay any-
thing extra. Worse, she’s a lawyer and has read your
contract, which clearly states that all change orders
must be in writing to be valid. Can you still get paid?
Depending on the jurisdiction you're in, the answer
may be yes. Courts have found that, even where con-
tracts specifically state the written-change-order re-
quirement could not be waived, parties can waive the
provision by prior course of conduct such as these cli-
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ents displayed—requesting and then paying for several
undocumented change orders during the project.

Additionally, some courts have found that written
change orders are not needed when change-order work
on a private project is required for proper functioning of
the project. (When the owner is a public entity, however,
the law is not as forgiving and the court generally finds
undocumented change orders invalid.)

Best practice is to put change orders in writing and
to get them signed by the owner. But if for some reason
you don’t, the waiver agreement may apply.

Alexander Barthet (alex@barthet.com) is a principal of The
Barthet Firm, a 12-lawyer commercial law practice focusing on
construction-related matters. This article is for informational
purposes only. It is not intended as legal advice. Consult an at-
torney before taking any action.
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Monitoring Home Performance

It started with a call from the homeown-
er saying the child’s bedroom had been
“freezing cold” that morning. But Bill, our
heating subcontractor, said the bedroom
was “fine”—within three degrees of the
thermostat setting. The problem was that,
by the time we drove out to the renovated
house, it was 9:30 in the morning, 10 de-

grees warmer outside, and the bedroom
door had been open for hours. The next
day, we got the same call: The bedroom was
too cold at 7 a.m. with the door closed. Our
heating company was stuck in the rush
of repairs that accompanies the first cold
weatherin fall, and once again couldn’t get
to the house first thing in the morning.

Window Mullion Temperature Below Dew Point

Whenever the purple line (window mullion surface temperature] dipped below the red line
(indoor dew point), condensation would form on the windows. Reducing indoor humidity

lowered the dew point and solved the problem.
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BYDOUG HORGAN

That’s when we decided to buy some data
loggers so we could see exactly what was hap-
pening. There are certain problems that are
hard to catch because you may not be at the
house when they happen. We've found data
loggers to be invaluable for evaluating HVAC
performance, condensation, and other tem-
perature problems, especially when they are
complicated or occur intermittently.

MONITORING EQUIPMENT
I first bought my data loggers in 2001 from
MicroDAQ (microdaq.com), which has pro-
vided great support. Besides the four origi-
nal Onset HOBO HS8 units, I bought a remote
temperature sensor on a 20-foot wire that
can measure air or surface temperatures.
We also needed a compatible USB cable and
software to launch and download the data.
We've since bought another eight recorders
directly from Onset (onsetcomp.com), so we
can monitor several houses at a time or dis-
sect complicated zoning problems that need
multiple recorders.

The models we bought record tempera-
ture and humidity over an adjustable time

CASE STUDY: COLD WINDOWS
We had some beautiful steel
casement windows installed
by a factory crew on a large
remodel. However, even during
construction, we noticed
condensation forming on them.
The clients called us in a panic
during the first cold snap of the
winter. They woke to find the
window frames coated with ice
melting onto the wood floor.

The architect had specified
these units for other houses
without mishap, so he reasonably

thought that the installation
might be at fault. Our HVAC
contractor didn’t think the
humidification equipment was
unusual either.

We set up recorders to
measure indoor temperature,
indoor humidity, outdoor
temperature, and using the
remote temperature sensor (1),
the temperature of the window
frame. When the next cold snap
hit, we were able to show that
the inside surface of the window
frames was below freezing

when the outdoor temperature
dropped below 20° F. Using the
built-in features of the Onset
software, we could show that the
window frames dropped below
dew point, even when outdoor
temps were above freezing (see
graph, above).

With this information, the
conversation changed from
an installation question to a
humidity management question.
Our HVAC contractor installed
outdoor temperature sensors to
turn off the humidifiers below

an adjustable point. We used

the recorders to home-in on the
proper set-point and to show the
anxious homeowners that the
dip in indoor humidity was brief
and not too severe. A third-party
engineer was brought in to
consult. After seeing a graph of
the frame temperature dropping
below dew point, and even below
freezing, he wrote a letter to

all parties explaining that the
recordings conclusively identified
the problem and our solution
was probably the best one.
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1. A remote temperature sensor on the
inside of a casement window records
surface temperatures. 2. This data
recorder with a blinking LED has been
placed in an inconspicuous location.

interval. At the 10-minute interval I most
often use, our loggers will store 27 days of
readings. This is almost always enough time
for a cold snap or heat wave to reveal problem
behavior in the house. The updated H12 mod-
el can record even longer.

Most recently we invested in a water flow
meter and HOBO ZW loggers, which commu-
nicate wirelessly and can be read live over the
Internet. The ZW system is more expensive
and took a lot more setup than the standalone
loggers, so we continue to use both types,
depending on the situation.

PLACING SENSORS
A typical scenario is one room that overheats
on a hot day but is fine most of the time. In a
case like this, with one problem area, I would
normally put one temperature/humidity re-
corder in the problem room, another near
the thermostat, one outdoors to record the
ambient temperature, and typically at least
one more somewhere in the house—perhaps
in another room that isn’t having problems.
Keeping the recorders out of the sun is
important. The recorders also have a blinking
LED that can be annoying. For both reasons,
I typically hide them behind pictures or
books on shelves or tables (2). We also put one
near the thermostat (but not on the thermo-

stat; some high-end communicating models
can produce heat).

Onset makes special outdoor sensors with
built-in shades to keep direct sun off, but I
haven’t bought any of these; I just put a re-
corder in a Ziploc bag and tape it somewhere
on the north side of a tree or perhaps on a
shady screened porch.

I'm always careful to make a list of which
recorder is placed where. (I numbered ours
with a marker when they first arrived.) When
I use more than a few recorders, I take photos
of where I've placed them. After two or three
weeks managing 12 recorders, it can be diffi-
cult to find them all.

LOGGING DATA
Typically, I'll wait for the weather we need to
get good information—in our typical scenar-
io, a hot few days—before returning to collect
the recorders. I connect them to a laptop on
site and download the data. I use the Onset
software to graph the data, which I find more
digestible than the tens of thousands of data
points. Sometimes I export the recordings
into Excel if I want more graphing options.
The graph will show when (if ever) the
room overheats—what time of day, what out-
door temperature, and what temperature the
restof the house is. Sometimes we find that the

CASE STUDY: HVAC ZONE
WITH A MIND OF ITS OWN

In one house we renovated,
there were eight zones on one
air handler—leaving aside the
other three air handlers—and
it behaved oddly at times. The
clients reported that the kitchen
was often above set-point. This
happened even in relatively
mild, 80° F weather.

Using the data recorders set
to measure every two minutes,
we were able to see that the
system would run all afternoon,
trying to cool off the kitchen.
The rangehood fan was broken
and the clients preferred to
leave all 23 recessed lights on

most days, creating a constant
demand for air conditioning.
Unable to satisfy demand,

the system eventually would
overcool other rooms (zone
systems typically permit a bit
of “blow-by”—air that passes
the dampers), triggering the
automatic thermostats to call
for heat in those zones.

The zone-control board has

a 3-minute purge cycle and a

20-minute changeover lockout,

so once a zone calls for heat,
it takes a minimum of almost
half an hour before the system
starts back to cooling. On 80°
days, the kitchen would stay
near the set-point until other
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rooms started calling for
heat, then would suddenly
push several degrees hotter
as the heat-cool-heat-cool
cycle began.

When we showed the clients
the graph demonstrating this
pattern, they agreed to let us
change the heat set-point in
the other rooms during the
afternoons so they wouldn't call
for heat as often. This helped,
but it didn’t solve everything.

Follow-up recordings soon
showed that on the hottest
days, the kitchen still failed
to cool. By watching kitchen
humidity, we could see times
when cooking without the

rangehood fan was the issue;
but the problem happened
even when humidity didn't
spike from cooking. The rest
of the house was staying cool,
leaving inadequate air supply
to the kitchen as the most
likely explanation, so we added
more ductwork.

In this particular house,
the data recorders helped us
find more than one problem
and eliminate some theories
about what was causing them.
Certainly, the conversations
with the homeowners and the
HVAC contractors went much
more smoothly with all the
information we had.
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entire zone isn't holding temperature, indicat-
ing we might need more insulation or more air
conditioning. Other times it’s just the one
room, in which case we might need more sup-
ply air or a high return in that room to fix the
problem. In the case of the cold bedroom, the
data allowed our HVAC guys to see that there
could be a problem. We first tried adjusting the
existing system, but in the end had toinstalla
zone damper to finally resolve the issue.

It can be helpful to monitor humidity as
well as temperature. We have found a couple
of times that the humidity sharply rises in
the problem time-frame. In our climate, that
indicates either a lot of humid, outside air
entering the space (kids leaving doors or win-
dows open have been the “problem” a few
times), or cooking or bathing without ade-
quate ventilation. In these cases, we will
usually have clear, hard data showing that
the room can stay cool enough on hot days
when the windows aren’t opened (that is,
when the humidity tracks normally), and,
with the unbiased information in front of us,
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3a. The HOBO

ZW system setup
is complex and
requires an on-site
computer, but the
system can be
monitored live
over the Internet.
3b. To evaluate
the performance
of a condominium
AC unit, the
author secured
temperature
sensors to the inlet
and outlet pipes,
and a flow-rate
meter in the HVAC
system feed line.

we can have a productive, unemotional dis-
cussion with the homeowners.

In fact, this turns out to be the most use-
ful role for the recorders. Like many contrac-
tors, I take a “just the facts” approach.
However, not everyone on the project team
may be on the same page. The people living
in an uncomfortable space will typically
have strong emotions about the problem, and
in my experience, they often seize on a theo-
ry that haslittle basis in fact, due to their lack
of experience. Similarly, a salesperson for a
heating company, or a window distributor, or
a talented architect, may have strongly held
ideas about what a problem is, or at least may
want to be quite certain what it is before they
pay to remedy it. The information provided
by data recorders can be invaluable in these
situations because they provide excellent
long-term data about the actual issues.

Doug Horgan is vice president of best practices at
BOWA, a design/build remodeling company serv-
ing the Washington, D.C., metro area.

CASE STUDY:

CONDO AC FLOW RATE

In a high-end condo we renovated,
the water-to-air HVAC unit

had shut down on several hot
afternoons, leaving our clients
without AC. But two similar air
handlers in the same apartment
—and units in apartments above
and below—didn’t have issues.

After several troubleshooting
visits, our HVAC techs were
pretty sure the problem was
inadequate water flow provided
by the building’s common system.
Rather than point fingers at the
building staff and have our clients
experience another failure without
knowing for certain what the
issue was, we set up a monitoring
system that would allow us to
monitor the building water-flow
rate and temperatures live over
the Internet (3a, 3b). With this
setup, we could definitively see
what the issue was. The HOBO ZW
software even allowed us to set
“alarms.” When the temperatures
or flow went out of user-selected
ranges, the system would email
awarning.

Whether spurred on by pride
in their work (they are good
guys), or by the impending arrival
of our flow-rate monitoring
system, the building staff
thoroughly checked and cleaned
the pipes and valves running to
our client’s unit. Afterward, we
had good flow and temperature
almost all summer and never
had a problem with the AC again.

This was not a case where
the data helped us find a specific
issue. But it is a case where
everyone involved was glad to have
conclusive evidence that all was
well. Clients were happy (in fact,
they seemed to enjoy checking
the live flow rate and temperature
“dashboard”), and if there had
been anissue, we would have
been able to find and fix it.
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BYINDIGO RUTH-DAVIS

A Passive House Consultant’s Toolkit

I'm a carpenter first and a Passive House Consultant
second. My builder’s approach extends to my con-
sulting work, where my goal is to simplify the design
process of Passive House construction. I'm one of a
growing group of professionals with the designation
of Certified Passive House Consultant, or CPHC, who
are refining their methods for achieving the Passive
House standard in the U.S.

The perceived complexity and additional cost of Pas-
sive House construction has come under much scruti-
ny sinceitarrived in the U.S., with little understanding
of what it actually takes to design and build a Passive
House. The tools that a CPHC uses aren’t terribly diffi-
cult to master and were designed, in fact, to simplify
energy-efficient construction.

At the heart of Passive House design is the building’s
projected energy use, which is determined early in the
design phase by the CPHC. My approach to this is bare-
bones, and my toolkit consists of just these four items:

1.  Passive House Planning Package, or PHPP, an
energy-modeling spreadsheet developed by the
Passivhaus Institute ($215)

Solar Pathfinder shading analysis tool ($260)

3.  WUFI-ORNL hygrothermal analysis program
(free)

4. THERM thermal bridge analysis program (free)

This inexpensive toolkit and the proper CPHC train-
ing are all one needs to design a Passive House. I'll use
our most recent Passive House project in Vermont to
demonstrate how they are used. This design/build proj-
ect was a collaboration of myself (the CPHC) and Chris
Miksic, both of Montpelier Construction (Passive House
Institute US-Certified Passive House Builders), and the
homeowner and designer, Greg Whitchurch.

ENERGY MODELING

The first step for the consultant is to do a feasibility
energy model. I use the PHPP because it’s the cheap-
est energy-modeling tool available that is approved
for Passive House certification. It was developed to
simplify the energy balance calculations that are
necessary to accurately predict energy performance
for buildings with low heating demands. Building
areas, R-values, window specifications, shading con-
ditions, and information about the mechanical sys-
tems are entered into the program. The PHPP com-
bines that data with local climate data and calculates
the energy use.

In our case, the Passive House energy demand crite-
ria of 4.75 kBtu per square foot per year required that we
use R-56 walls and an R-77 roof. For a Passive House this
size (1,400 square feet), the heating load is equivalent to
fifteen 100-watt light bulbs. After seeing the feasibility
PHPP, our client was 100% committed to building a Pas-
sive House and in fact showed a distinct interest in ex-
ceeding the standard.

SHADING ANALYSIS

The next step is to analyze the site’s shading condi-
tions. Harvesting heat from the sun is serious busi-
ness in a Passive House, so accuracy in the shading
analysis is key. Passive Houses in northern climates
are often forced to rely heavily on solar gain through
south-facing windows. For complex shading condi-

Photo, graphs, images: Indigo Ruth-Davis

Harvesting heat from the sun is serious business in a Passive House, tions, such as in mountainous or forested locations,
so the shading analysis must be accurate. The author relies on a Solar I use a Solar Pathfinder—a clear plastic dome that
Pathfinder to determine shading conditions for the building site. projects shading objects from the site onto a sun path
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Energy / A Passive House Consultant’s Toolkif
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1. This WUFI-ORNL graph suggests that
the total water content of an unvented
roof assembly could rise if indoor con-
ditions are similar to the base condition
that WUFI-ORNL uses in its analysis.

2. Adding 1 ACH in a back-venting
plane would give the roof assembly
excellent drying potential. Actual
venting will vary widely based on roof
slope and wind speeds, so this analysis
is used only to demonstrate basic
hygrothermal principles, not to predict
exactly how the roof will perform.

3. A THERM simulation shows that

the window’s connection mullion is

a condensation risk.

4. Wrapping the connection mullion in
linch of EPS insulation and cedar trim
eliminates the thermal bridge.

chart (see photo, page 45). Shading percent-
ages are tallied and entered into the PHPP.

Our building site was forested with a
large hill to the southeast. After a fair num-
ber of trees were cleared, the pathfinder
showed good solar-gain potential.

MOISTURE ANALYSIS

Before building assemblies are finalized,
they must be analyzed for moisture and
mold risk. Potential for moisture issues in
high-performance building assemblies can
be greater than in conventional buildings.
Iuse the program WUFI-ORNL/IBP for this
analysis because it’s free and is suitable for
most non-commercial construction.

In our project, the roof design required
special attention for possible moisture risk.
When I modeled the proposed unvented
dense-pack-cellulose roof with a variety of
vapor retarders, WUFI-ORNL predicted in
each case that the assembly would not be
able to dry. As a result, the moisture content
would slowly rise over the seven-year period
that I analyzed (1). When I compared this
assembly to a back-vented assembly (2), the
results were dramatic. With 1 ACH in the
venting plane, the roof assembly showed a
significant, 66% drop in moisture content
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over the seven-year period. Based on these
results, I recommended a ventilation plane.

THERMAL BRIDGE ANALYSIS

The final step in the design is to look for po-
tential thermal bridges and to either elimi-
nate them or account for them in the PHPP.

Thermal bridges that can’t be eliminated
need to be modeled separately in two-di-
mensional heat transfer programs such as
THERM, which is a computer program de-
veloped by the Lawrence Berkley National
Lab to help window manufacturers to accu-
rately determine window performance for
NFRC ratings. The PHPP can calculate heat
transfer only from point A (inside surface of
assembly) to point B (outside surface of as-
sembly), while a program like THERM can
calculate the additional thermal transfer
that occurs when materials with signifi-
cantly different R-value interact with each
other within the assembly. Areas that typi-
cally could benefit from a THERM analysis
are window installation details, foundation
footing details, and band-joist details.

Our biggest thermal bridge concern was
the window connection mullions. To deter-
mine if they were a thermal bridge, I first
drew them in THERM. (THERM runs a

heat-transfer simulation with a mullion
and then without one; the difference rep-
resents the contribution of the mullion. My
THERM analysis of the mullion showed
that it was a condensation risk and impact-
ed our heat demand (3). I used THERM
again to determine that wrapping the out-
side of the mullion with a strip of 1%-inch
EPS insulation would eliminate this ther-
mal bridge (4).

Although these tools are not the most
advanced ones available (compared with
BIM software, for instance), their proper
use insures a great leap forward in building
design and construction. Passive House is
at the center of a convergence of energy-ef-
ficient technologies. A CPHC’s job is simply
to promote knowledge about how this tech-
nology can be used to improve the way that
we build.

Indigo Ruth-Davis is a Passive House Institute
U.S. Certified Passive House Consultant based in
Calais, Vt. He is a partner at Montpelier Con-
struction, a Certified Passive House Builder and
building performance company. To learn more
about the project mentioned in this article,
see montpelierconstruction.com/passive-house-
construction.php.
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Rake Wall Framing
Frame, sheathe, and side before lifting the walls

BY TIM UHLER

ne of our goals as a framing crew is to minimize the amount of
work we do while on ladders, and we aim for this particularly
when framing rake walls. We've found that the more framing
we can do while a wall is on the deck, the safer and more effi-
cient we are. But this is not just a production argument, it’s a
quality issue, too. It’s just common sense that you can fit things to-
gether more precisely when you aren’t dangling from a ladder.

T've written on this topic before (“Framing Rake Walls,” Sep/06),
detailing the same basic methods for framing rake walls. However,
since then we’ve changed the way we do a number of things, particu-
larly with our layout process:

® We no longer snap out the entire wall. Here in the Pacific North-
west, the deck is often wet, and snapping out every stud and king
stud in a wall like we used to do would ruin our chalk lines and
make a mess. Instead, we define the perimeter framing (bottom
plate, corner studs, and angled top plates), then calculate the
on-center spacing along the angled top plate.

m We no longer cut studs in place over snapped lines. Instead, we
pull measurements for the studs from the plate layout, and with a
cut list in hand, cut the studs on the lumber pile.

m We no longer install rafters on top of the rake walls. Instead, we
frame our walls to the top of the rafters. This keeps the wall much
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FRAMING RAKE WALLS

Rake Wall Framing Layout

Determine rake wall height (fo locate stud long points): A. Locate the Roof Peak
97'1«" (adjacent wall height) + 9%/2" (HAP) = 107"

20-0"

Ridge heam @ Calculate the theoretical rafter length (rafter line length):

10 § (nch)(PitcH) (piag) =11-23" rafterleng
12 - @ Swing 1123 ™-long arcs from fop of comer studs.
B / Intersection of arcs defines roof peak.

Snap lines 1o represent /

bottom of top plates

ok \

height 97'1¢" Cormer stud

103%"
Adjust corner stud height (short point): /

107 Gake walleight) — 3% Goubl (2 Layout ool 5 . i)

fop plate plumb cut) - '/+" (adjustment) = 103%s" \ / Tack bottom plafe,on edge, nplace.
Y

\ @ Square outside edges of wall fo snapped line

on floor (represents bottom plate of wall)

yal

B. Corner and King Stud Layout

@ Cur double fop plares and —_|
corer sfuds in place.
Tack to deck and make
sure framing is square
and straight.

@Pullkingstud -
dimension, T 0
from stud
long paint fo \

bottom plate Galculate king stud locations along bottom of top plate;
2" (1nch) (Run) §inch) Pitcr) (Diag) 27 '
764" (inch) (Run) (inch)Pitcn) (Diag) 857"

oy
/ 2411

78%4"
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C. First Stud Layout

Calculate first stud location af 182" o.c. (o locare long point):

16% (tnch) (Run) § (1nch) Btet) (piag) =187

183"~
/@ Stud length pulled
from long point fo
botfom plate
1834~
x|

353"

1771

D. Layout of Remaining Studs

@ Step off remaining stud locations at 16" 0.c..
16 (tnch) (Run) 6 (inch) pitoh) (iag) =17’
(M=) () (me)(m+)(= ) 35%" (=) 53" (=) 7%

531"

Window cripples
follow 16" 0.c. layout

]5””

stiffer when we lift it.
m We now install the soffit board instead of just framing out the
overhang. This speeds production and helps to keep the wall stiff
while being lifted.

What follows is our current method for framing any rake wall,
including walls where the slopes differ or the slopes start at differ-
ent heights.

LAYOUT

There are just a few pieces of information needed to begin layout—
the span of the roof section, the roof slope (more than one if they are
different), the “heel stand” (“height above plate” or HAP) of the raf-
ters, and the plate heights where the roof starts from.

1. Tobegin, we snap a line that represents the bottom plate and two
lines that are square to the bottom for the corner studs at each end.

2. We cut the bottom plate, lay it out for studs at 16 inches on-center,
and tack it on edge to the floor deck.

3. Next, we lay out the point where the slope of the roof starts at the
outside of the wall (see illustration, left). This is done by making a story
pole on a long 2x6 that shows every component of the wall elevation—
the bottom plate thickness, the stud and top plates for the adjacent
wall, and the height above plate (HAP) for the rafters. The top of the
rafters is the top of the rake wall.

4. To find the height of the corner studs, we subtract the plumb
distance of the double top plate for the rake wall, then subtract an ad-
ditional % inch. We've found that rake walls always end up a hair taller
than the precise calculated wall height. But subtracting that % inch
works well. This is a critical step because if we get the wall height
wrong, the whole wall will be slightly above the roof plane, whereas if
it’s slightly lower than the roof plane, it’s easier to fix.

5. Next, we use the roof rise and run to calculate the rafter length
using a Construction Master calculator.

6. As shown in the illustration, we tack a nail to the deck where
the top of each corner stud will be and swing arcs with a radius
equal to the rafter length. From the point where they intersect to
the top of each corner stud represents the underside of the top plates.
We don’t always snap this line, but we will if it’s longer than the
plate stock we have on hand.

7. We can now cut the corner studs and top plates (see illustra-
tion). We tack the studs and first top plate on edge to the floor. Before
tacking the studs down, we pull diagonals to check for square, then
double-check the length of the wall at the top of those studs. When
we're setting the ridge, the top plates will be cut back half the ridge
thickness on each side, but for now we keep the plate together to
help stiffen the wall for lifting (1).

8. Typically, we lay out and install the king studs for any window
and door openings first. We always lay out the uphill (long-point) side
of the stud so that we’re cutting to the “sharp” point of the bevel. Using
the Construction Master calculator, we enter that number as the RUN
in the calculator and then find the DIAG. We measure the distance
along the underside of the top plate (2).

9. Asshown in the illustration, we measure along the bottom plate
to get to the long side of each king stud.
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FRAMING RAKE WALLS

10. Now we can lay out the studs along the rake wall. Pulling from
the left, the first stud is 16 % inches to the long side of the stud. Again,
using the Construction Master calculator, we calculate the distance
along the top plate, this time using 16 % inches as the RUN.

11. Next, we mark the uphill side of the first stud.

12. Finally, we use the Construction Master to step-off the remain-
ing studs, this time using a 16-inch RUN. The calculator keeps track,
so hitting the equal sign for each successive stud yields the next num-
ber in the sequence. A framer tacks a nail at the first layout mark and
just marks each of these numbers as I call them out.

Once the layout is complete, we can just pull the lengths from the
studs off our layout marks to create a cut list (3).

ASSEMBLING THE WALL

Using two guys—one cutting and one framing—is most efficient on
these walls (4). With a cut list in hand, the sawyer can work at the
lumber pile. To simplify things, we have just one lumber length for
studs. When I do the materials take-off, I always calculate the height
of the wall at the peak and order all the studs at that height. For ex-
ample, if the peak is at 15 feet, 6 inches, I order 16-foot material. The
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scrap is used up in window packages, cripple studs, blocking, and
overhang framing.

While the sawyer is cutting out all the studs, the framer starts
installing the king studs and frames-in all the window openings.
This typically gives the sawyer time to get ahead cutting studs, and
the framer can fill in the rest of the skeleton after the windows are
roughed in.

When we block the wall for fire blocking and sheathing breaks, we
cut standard-length blocks at 14 s inches for normal stud bays. For ir-
regular blocking near windows or double studs, the cut man eyeballs
rough lengths and we custom-cut these over the wall frame to keep it
all straight. As we block, we check to make sure that our on-center
studs at 4 feet, 8 feet, and so on, are correctly located so that our sheath-
ing won't need to be cut to center on studs.

OVERHANG & TRIM

Once the frame is complete, we sheathe and tape the wall (or install
housewrap, if we aren’t using Zip Wall), so we are ready to apply an
overhang (5). We frame out a closed gable soffit using 2x6s with crip-
ples every 4 feet on-center (6). We do all the cutting in place, sizing



the overhangs to fit LP SmartSide Soffit, which comes in 12-, 16- and
24-inch-wide panels. To accommodate expansion, we frame the
overhang % inch wider than the soffit material.

LP SmartSide Soffit panels come in 16-foot lengths, and once nailed
in place, they stiffen the wall and keep the fly rafters dead straight. For
overhangs longer than 16 feet, we like to keep a full 16-footer centered
along the length of the rake to help keep the wall stiff, and infill at each
end as needed.

Weinstall fly rafters and any trim, cutting in place and scribing the
miters for a perfect fit (7). At the peak, where the fly rafters meet at a
plumb cut, we add an RBC or an A35 clip to keep the overhang from
opening as we lift (8). This keeps the plumb cuts on the trim nice and
tight during lifting, too.

Forlifting, we temporarily brace the overhang with 2-bys cut with
45° bevels to hold it square to the wall.

ODD-SHAPED GABLES

Double gables, walls with two slopes, or other odd-shaped gables can
be framed using the same process. The most important step is to
accurately locate the wall line where the rafters land and to be sure

that the heel stand (height-above-plate) for the rafters is exactly cor-
rect. With these well defined, it’s a matter of snapping out the rafter
line length, or cutting top plates, equal to the rafter line length. If
the length of the rafter is less than 20 feet, we just cut it out of 20-
foot material and nail the skeleton of the wall (the bottom plate, end
studs, and top plates) together, making sure it’s square. From there,
the rake-wall framing is standard.

Double gable. A house we recently framed had a double gable on
the front that we decided to build as one wall. We located each end of
each gable, then swung arcs with radii equal to the rafter line length.
Thislocated where each gable crossed. After that, the framing waslike
that of any other rake wall.

Gable with ahole. We often frame a gable in which a section of the
floor plan extends through the plane of the main gable. If the ceiling
in the smaller room is vaulted, we frame the smaller wall first and lift
itinto place, then we snap out and frame the larger wall with a hole in
it that matches the profile of the smaller wall (&, 9).

Layout on the larger wall is only slightly more difficult. After
snapping out the perimeter, we locate and snap out the position of
the smaller wall’s plates and heel stand. Where the top of the lower
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rafter line touches the bottom of the larger rafter line forms the edge
of the “hole.”

Unequally sloped gable. Sometimes we’ll have a gable end that
has a different slope on each side. Usually the side with the shallower
slope has a full-height wall. Again, we begin layout by locating the
height of the walls where the rafters will sit, and the heel stand of the
rafters. From there we snap out the slopes, but instead of swinging the
arcs, we snap out each pitch.

While we could calculate the length of the rakes, it’s faster to
snap out the slopes. For example, if one side is a 12:12 slope, we sim-
ply snap out a right triangle with equal sides, running the hypote-
nuse long. We do this with the shallow-pitch side, too, which locates
the peak for us without our doing any math. I used to draw this out
and use the exact lengths, but have found it’s just as fast to snap it
out “longhand.”

SIDING

We often install the lap siding—at least inside the gable, where
the siding ends must be cut to fit the rake. This is so much easier
to do when you aren’t on ladders or scaffolding. We have done this
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with fiber cement, LP SmartSide, and cedar shingle siding (10). We
recently sided a large gable with SmartSide in about 30 minutes,
including installing the belly band, z-metal, siding, and “shadow”
fascia (trim that hides the cut ends of the siding) (11). This easily
would have taken us 2 to 6 labor hours working from scaffolding,
depending on the setup.

LIFTING RAKE WALLS

We try to frame as many walls as we can before lifting them because
once the bracing is in place, it can make it difficult to work. We brace
the wall plumb using our DewWalt DW0822 laser level, so that we
don’t have to come back later and brace it again.

In round numbers, framing and sheathing the wall and attaching
overhangswhile it is on the ground is easily twice as fast (or even faster)
as standing a sheathed frame and installing the overhang, trim, and
siding from ladders or scaffolding. I also believe that it’s much saferand
that the end-product is far better. With experience, the process be-
comes much easier as well.

Tim Uhler is lead framer for Pioneer Builders, in Port Orchard, Wash.
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Fastening & Finishing PVC Trim
The best ways to get the most out of this popular material

BY JLC STAFF

sk five different carpenters from around the country how to

frame a wall and chances are you'll get five different answers,

each one with a good logical explanation behind it. In talking

with our authors over the years, we noticed the same thing

when they described how they install and finish PVC trim.

We have taken their varied opinions on the subject and put them

into this article, but we would welcome additional input from other
readers who work with PVC trim.

While PVC trim is available in most parts of the country, its use

is most widespread in the cold and wet Northeast. It has become the

trim material of choice with many contractors who build homes in

places that are subject to harsh weather such as coastal areas. But
because of its durability, low maintenance, and easy installation,
use of PVC trim is bound to increase, especially as builders and sub-
contractors get used to working with it. Cutting and milling PVCis
as easy as working with wood—maybe easier, given that PVC trim
has no grain or imperfections.

FASTENING PVC TRIM LEFT UNFINISHED

Every PVC trim manufacturer states that its products do not re-
quire paint for protection—one of the major advantages that PVC
has over wood. And most of the builders and remodelers we spoke
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with have installed PVC trim that was left unfinished. Josh Buesk-
ing, owner of Louisville Exteriors, in Crestwood, Ky., says that he
often leaves the PVC trim he installs unfinished and has had no
complaints. He even left it unfinished on his own home (1). John
Spier of Spier Construction, in Block Island, R.I., installs PVC trim
in the harsh marine environment of the island and often leaves it
unfinished. He reports that most of the failures he sees are a result
of installation faults, not material defects.

Many builders fasten unfinished PVC trim using stainless steel
or exterior-grade screws, driving the screwhead flush with the sur-
face of the board. Frank Caputo, a general contractor in Cool, Calif.,
often uses GRK RT Composite Trim Head Screws. These screws have
areverse thread below the head that keeps the material from mush-
rooming out as the screw is driven. GRK offers its composite trim
head screws in white to make them less visible.

But drive the screw flush and you still see the screwhead, even if
it’s white. Concealed fastener systems solve that problem by using
self-countersinking screws and special bits that drive the screws to a
specific depth (2). As you drive the screw, it cuts a hole in the PVC that
is concealed with a small cylindrical plug of the trim material that
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slides into the hole and is tapped flush to the board surface with a
hammer (3). These systems have been around for a while for fastening
composite deck material, but they also work well for PVC trim.

One widely available system is Cortex, made by FastenMaster,
and every builder we talked to has used Cortex for attaching PVC
trim. Tom Struble of Struble Siding, in West Milford, N.J., says that
Cortex is his fastener of choice, although he has also used other sys-
tems with success. ProPlug, introduced this spring by Starborn In-
dustries, is another concealed fastener system. It works in a similar
way to Cortex, but one notable difference between the two systems
is that ProPlug warns against using an impact driver, instead re-
quiring a standard drill to drive and set its screws to the proper
depth; Cortex, on the other hand, says that either tool can be used.
Most carpenters we know use impact drivers to drive screws, some-
thing to be mindful of if you opt for the ProPlug system.

One key to success when using either of these systems is driving
the screws perpendicular to the surface of the trim (4). This may not
be an issue when fastening door trim with both feet on solid ground,
but it may take more focus to drive a screw straight into a rake board
when you're up on a ladder with your arms fully extended.
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NAILING UNFINISHED PVC TRIM

Concealed fastener systems make the fasteners almost invisible, but
driving the screws and plugging the holes may take more time and
effort than you're willing to spend. Some contractors use nails as well
as screws to fasten PVC trim. Azek, one of the best-known manufac-
turers of PVC trim, recommends using the same nails—either stain-
less or galvanized—that you use to fasten wood trim or siding. These
nails should have a thin shank, a blunt point, and large head.

Nails can be driven by hand (5), but if using pneumatic tools (6),
Azek specifies that you should use fasteners with a full round head
(instead of clipped-head or finish nails), and that you should set the
pressure so that the nails are set just below the surface of the board.
Because of the consistency of PVC trim, it should be easier to dial in
the gun pressure than when nailing into wood. John Goodrich, a
project manager for Rick Roy Construction, in Harwich, Mass., cau-
tions to always use pneumatic nails that are plastic collated. Wire
collation doesn’t always break off cleanly and any remaining pieces
of wire can rust and discolor the trim, especially if you are leaving
it unfinished (7).

But we're still talking about not painting the PVC trim, so nail

heads are as visible as the screwheads mentioned earlier. Spier says
that he just tries to maintain a neat nailing pattern as he drives the
nails (8). He sometimes uses nails with white heads that are less vis-
ible than nails with stainless heads. The problem with white nails is
that your hammer can chip the paint off when it hits them. To get
around this, John’s crew uses plastic hammer caps from Maze Nails.
These caps only cost a couple of bucks and each of his carpenters can
run through a dozen or so on a typical house. Ironically, the better you
are with a hammer, the faster you go through the caps because you
always hit the nail near the center of the hammer head.

GLUE, FASTENERS, OR BOTH FOR JOINTS?

Another plus in working with PVC trim is that the PVC adhesive
chemically welds the pieces together, creating a very strong bond.
In contrast, most glues that join two pieces of wood together de-
pend on a mechanical bond. But if the PVC adhesive creates such a
strong bond, do you even need to use fasteners at joints? Buesking,
of Louisville Exteriors, says that he usually uses one or the other,
rarely both. Even with miters, if he can get a screw into the framing
near the joint, he finds that the joint stays pretty tight without glue.
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The biggest drawback to PVC trim is that it expands and con-
tracts with temperature changes, and allowing for this movement
can have a bearing on how joints are assembled. Rick Roy Construc-
tion’s Goodrich says that for long lengths of fascia, he and his crew
always use a scarfjoint or “weather cut,” but that they leave the joint
unglued (9). This angled cut allows the board to expand and con-
tract without visually opening up. Also, on north-facing sides of the
building that don’t get prolonged sun exposure, Goodrich’s crews
fasten PVC fascia directly to the rafter tails, but on southern expo-
sures, they install a wood subfascia or blocks between the rafter tails
to keep the fascia more stable (10).

Spier uses both fasteners and glue on most joints. He doesn’t glue
butt joints in soffits and he also leaves the lap joints in long lengths
unglued. He says that he sometimes uses plastic biscuits to help
align the pieces on some joints.

Every PVC trim manufacturer sells its own PVC adhesive, but
there are also many professional-grade PVC adhesives available.
Most trim manufacturers have a list of adhesives that they recom-
mend for gluing their trim, so make sure that the glue you're using
has been approved for the trim you’re installing. Adhesives such as
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Bond & Fill’s Quick+Easy are thick and can fill gaps as well. These
adhesives are also sandable and paintable.

When gluing PVC trim, you should apply adhesive to only one
surface and then hold the pieces together for the recommended set-
ting time. Trim manufacturer Versatex says that using glue on both
surfaces prevents the cells from fusing in a molecular bond.

TREATING UNFINISHED EDGES

Goodrich showed us houses with unfinished PVC trim that his
company had built more than 10 years ago (11). The trim looked
great, with the exception of some cut edges, which showed a bit
of discoloration (12). He said that the reason the discoloration
occurs is because when you rip PVC trim, you expose the open
interior cells (13). Moisture then gets into the open cells, which
allows mold and mildew to develop over time.

In a 2012 article in ThisIsCarpentry, John Pace, the president of
Versatex, says to take care not to damage the surface of the board.
“To seal cut edges or clean a cut edge that has gotten dirty, sand
them with 320-grit sandpaper, then wipe the edges with acetone—
this will help to re-seal the cells.” But the jury seems still to be out
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on sanding PVC trim. Spier says that a better alternative is using a
sharp hand plane to smooth cut edges. Either way, wiping the cut
edge with acetone will reseal the cells. Also, installing any type of
trim, such as around windows, requires using sealants. With PVC
trim, always use a polymer-based sealant; every PVC trim manufac-
turer cautions against using silicone-based products.

PAINTING PVC TRIM
Although it’s fine to leave PVC unfinished, many contractors like
the added protection of paint. And if you want a color other than
white, painting is your only alternative. Struble, of Struble Siding,
says that more than half of the PVC trim he installs gets painted.
Painting PVCalso helps to hide the fasteners. A concealed fastener
system such as Cortex works fine, but if the surface will be painted,
there are other ways to fill the fastener holes that are quicker and
easier. The painters on Goodrich’s crew use automotive Bondo to fill
both screw and nail holes, applying it to each hole, then sanding it
flush after it cures (14). Struble uses an exterior spackle to fill holes
before painting, but Caputo in California says that in his experience,
the spackle tends to crack and break down more quickly.

Manny Silva of Silva Lightning Builders, in Andover, Mass., al-
ways paints the PVC trim he installs because most of his clients
want colored trim. Silva has a unique way of dealing with the fas-
teners. He drills countersunk screw holes for all of his screws using
a W.L. Fuller countersink bit. After driving stainless screws, he fills
the holes with PVC plugs that he makes himself during downtime
(15). He adds a dab of PVC adhesive to each plug before tapping it
into place (16). When all the plugs are in, he saws them flush with
aJapanese saw (17), and sands everything before painting.

Scott Burt who owns Topcoat Finishes, a painting company in
northern Vermont, uses exterior grade vinyl spackle to fill fastener
holes (18). Before the spackle sets, Burt wipes around each filled
hole with a damp rag to remove residue that can be visible when
painted (19). After sanding, he paints the trim with a high-quality
self-priming 100% acrylic paint (20).

When painting PVC trim, always choose a color with a high light
reflective value (LRV). The lighter the color, the higher the LRV num-
ber and the less light (and heat) it absorbs. Because PVC trim can ex-
pand and distort as it absorbs heat, manufacturers all recommend
using paint with an LRV of 55 or greater.
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Adding an Insulated Envelope
An air-tight “puff jacket” achieves near Passive House levels

BY CHRIS CORSON

’ve been working on superinsulated houses since the mid-1990s.

I designed and built my first Passive House in Knox, Maine, in

2010 and 2011 (see “An Affordable Passive House,” May/12 and

Jun/12), and since then, I've built six new Passive Houses, de-

signed several more to be built by others, and completed a deep
energy retrofit on my own home in Maine that meets the Passive
House EnerPHit standard for retrofits.

In recent years I've been approached by a handful of potential
clients who have asked me to do EnerPHit retrofits on their existing
houses. Butin almost all cases, I've declined the work. The sad truth
is, it’s so expensive to turn a leaky, poorly insulated old house into a

Passive House that it’s rarely worth the investment. I referred all
those clients to a weatherizing contractor who I knew could im-
prove the houses to a moderate degree for a reasonable cost.

But in 2013, I accepted a deep energy retrofit job that, if it doesn’t
reach EnerPHit levels, will certainly come close. The job won'’t pay for
itself by energy savings, but I decided that it still made sense. By the
time the owner, Deb Poor, called me, she was already planning a
gut-rehab of the house (to be carried out by another contractor, Tim
Andrews of Nobleboro, Maine). Deb had her own reasons to have an
energy retrofit done. In particular, she wanted the project to serve as
an example to others of what was possible in this community.
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1. The general contractor’s
crew stripped the existing
clapboards off the building
(a), revealing a mix of
building papers installed at
various times throughout the
building’s life (b).

2. The crew pulled the Pro
Clima DA membrane tight
over the existing sheathing
(a), drew layout lines on the
fabric at stud locations (b),
and stapled the fabric to the
wall (e). Air-sealing tape
would be applied over the
staple lines before wood
I-joists were screwed on

at the stud locations.

3. Because the existing
openings were so out of
square, the crew built the
window bucks in place
using AdvanTech 0SB and
structural screws (a). Each
piece had to be carefully
shimmed, plumbed, and
leveled to make up for the
irregular wall framing (b),
and corners were screwed
together to make for a strong
box (c). After I-joists were
installed against the walls,
the crew added blocking
around the bucks

to complete the rough
window frame (d).

Ithink she’s making a wise investment, even though a deep energy retrofit
is not the most economical way to pursue the goals of Passive House. Her house
is in a drop-dead gorgeous waterfront location in Damariscotta, Maine, a pop-
ular vacation spot. She’s choosing top quality throughout, from frame to fin-
ish—it’s going to be a showcase project even without the Passive House package.
In this case, giving the house the comfort and independence of near Passive
House performance is icing on the cake.

Retrofits are a labor of love—it will always be cheaper to start from scratch.
There are also practical concerns. The better the bones of the home, the higher
the likelihood that it’s a good candidate for a deep energy retrofit. If the bones
are sound and the basement is sound and dry, then a roof that needs replacing,
or siding that’s in shambles is something we can work with. In this case, the
basics were all in place.

EXISTING CONDITIONS

The original house was a typical Maine hodgepodge. The oldest part of the
house was built in 1906, with good solid framing, horizontal sawn-board
sheathing, and a sound rubble-stone foundation. A garage addition, which
has plywood sheathing, was probably framed in the 1970s.

When Tim Andrews’ crew ripped the existing clapboard siding off the house,
we found an odd mix of paper underneath (1). The oldest section had asphalt
paper as the weather resistive barrier, and the work had been carefully done.
The workers had even cut out little squares of paper to back-flash all the clap-
board joints. It was nice work for its day.

Other parts of the house had Tyvek and Typar housewrap, which had been
carelessly applied in the 1980s or 1990s. There wasn’t any air space for a drainage
plane behind the clapboards, and by this time, the housewrap had badly dete-
riorated and was rumpled and torn. But whether it was felt paper or housewrap,
none of it could make the house anywhere near airtight, so it all went into the
Dumpster. We removed the existing windows and started over at the level of
the sheathing.

NEW AIR BARRIER

The EnerPHit standard calls for an airtight envelope. In new construction, our
high-performance wall system consists of a 2x4 or 2x6 frame sheathed with
OSB and taped at the joints so that the layer of OSB forms the airtight control
layer for the whole house. Then we apply an outer frame of wood I-joists out-
board of this sheathing layer to form a cavity for 12 inches of cellulose insula-
tion. That outer frame is enclosed with vapor-open fabric so that when the cav-
ities are filled with dense-blown cellulose, the assembly can dry to the outside
of the building. Everything inboard of the OSB layer is able to dry to the inside.

Our plan was to apply the same I-joist assembly to the outside of the Dam-
ariscotta house walls and have it function the same way. Essentially, we'd be
wrapping the whole building in a thick jacket of insulation. But we needed some-
thing besides the sheathing to form the air barrier under the I-joists. We'd never
be able to make the existing board sheathing—or even the existing plywood
sheathing on the addition—airtight by using tape. So we chose an airtight vapor
barrier fabric from Pro Clima called DA. We applied the fabric over the existing
sheathing and taped the fabric joints with Pro Clima Tescon Vana tape (2).

DA is heavier and tougher than typical housewraps. Although it’s water-
proof, it doesn’t form the drainage plane for this job—it’s just an air-control layer
within the wall. But in retrofits, DA does offer the advantage of temporarily
protecting interior framing, insulation, and finishes from rain and wind while
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4. To preserve the air

barrier at the windows, the
crew applied Tescon Vana
tape to the corners of the
window bucks (a). While
taping the staple lines in the
membrane, they also taped
the joints where the window
bucks meet the membrane
on the wall (b). Pressing the
tape down with a plastic tool
activated the adhesive in the
vapor-open tape (c).

5. The crew cut the existing
roof eaves back flush to the
wall, using a circular saw to
cut through the roofing and
sheathing (a) and a recip
saw to cut the rafters flush
with the wall sheathing (b).

6. To connect the roof and
wall air control layers,

the open rafter bays were
sheathed over and the DA
membrane was extended
up past the roof edge (a). At
the newly defined roof edge,
the shingles were lifted (h),
and the DA fabric tucked
underneath (c). Later, the
roofing crew would seal the
DA membrane to the roof
while applying Grace Ice &
Water Shield self-adhering
membrane to the roof.

work on the building exterior is in progress. (In this case, temporary protection
didn’t matter too much—the whole house was being gutted anyway.)

We rolled the DA out nice and flat and stapled it along the studs with pneu-
matic staples. We carefully laid out the stud locations before stapling and then
taped over the staples with Tescon Vana tape to maintain a perfect air seal.
Later, we would attach the I-joists at the same locations, driving structural
screws through the flange, through the self-healing tape, and into the studs, so
that the air barrier would remain intact. We were shooting for the Passive House
airtightness spec of 1.0 ACH50 for retrofits, so we had to be meticulous about
avoiding incidental punctures in the air barrier.

WINDOW BUCKS

Our outer I-joist frame was going to add 12 inches to the wall thickness, so we
needed to frame openings for the windows that would extend out just as far. Our
solution was to build window bucks into the existing openings using Huber En-
gineered Woods’ AdvanTech OSB sheathing (3). Because we were installing new
windows into an old wall that was badly out of plumb in some spots, our first
day on the job I had a carpenter measure each existing opening and check it for
plumb and square. I'm glad I did, because when we found out how out of whack
some of the openings were, I immediately canceled my lumberyard order for
%-inch AdvanTech for the window bucks, and changed it to % inch material. The
inch we saved overall gave us just a little more leeway when the windows arrived.

Because the window openings varied so much, the easiest way to sequence
this part of the work was to cut the DA membrane out of the window openings
and build the window bucks in place. Each one had to be carefully measured,
shimmed, plumbed, and squared as the pieces were assembled and attached to
the studs using structural screws.

To ensure that the window bucks didn’t interrupt the air barrier for the build-
ing, we carefully taped the corner joints on the window bucks themselves, then
taped all the joints where the window bucks met the membrane on the walls (4).
The continuous tape seal perfects the air barrier in the wall center, and brings
the air barrier to the outer wall plane around the window openings.

WALL-TO-ROOF JOINT

To meet the EnerPHit standard, the whole house has to be airtight. That means
the wall and roof systems can’t just be airtight on their own; any joints where
the wall and roof meet must also be air-sealed. That’s impossibly complicated
if you have to work around existing eaves details, so we cut the eaves off the
building using a circular saw and a Sawzall (5). (I like to use a chain saw, but
my crew prefers to stick with carpentry tools.)

Once the eaves were cut flush to the wall edge, we installed sheathing over the
openings between the rafters, then ran the DA membrane up to the level of the
roof sheathing (6). We loosened the existing asphalt shingles and removed
enough nails so that we could tuck the DA up underneath and tack it in place.
Later, the roofing crew would strip the shingles and apply peel-and-stick mem-
brane over the whole roof, lapping it over the DA membrane at the eaves. At that
point, the wall air barrier and the roof air barrier became connected into one
continuous airtight control layer.

INSTALLING WOOD I-JOISTS

With the air barrier complete, we built a framework of I-joists run vertically
over the entire wall. One man on the ground cut the roof angle into the top end
of each I-joist, then passed the piece up to the crew on the scaffolding (7). The
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7. The crew used a radial arm
saw to cut wood I-joists to
match the roof angle (a), then
screwed the I-joists to the
wall at stud locations (b, c).

8. After rolling out Pro Clima
Solitex Mento membrane
directly over the I-joists, the
crew stretched the fabric
tight (a) and stapled it to the
I-joists (b). Laps and staple
lines were sealed with Pro
Clima Tescon Vana tape (c).

9. The crew applied horizontal
strapping over the Solitex
Mento fabric (a), then
applied vertical strapping
over that (b) to provide
nailing for clapboard siding.
The strapping secured the
fabric to the wall, enabling
the crew to blow the I-joist
cavities with dense-blown
cellulose insulation (c).

I-joists were screwed through the Pro Clima tape into the main wall framing
using structural screws.

VAPOR-OPEN MEMBRANE

Once the I-joists were attached, the crew ran an outer membrane layer of Pro
Clima Solitex Mento Plus, which serves as a drainage plane, or weather-resis-
tive barrier, under the wood siding (there is no OSB or other wood sheathing
on the outboard edge of the I-joists). We rolled the membrane out, pulled it as
tight as possible, and attached it with pneumatic staples (8).

Aswe have learned, it’s best to use a lot of staples when fastening the Solitex.
When we started to insulate the building, the crew sometimes found that where
we had not used enough staples, the air pressure from the powerful insulation
blower would blow the membrane off the joists and let insulation leak into the
next bay.

Although Solitex is non-porous and is completely watertight and airtight, it
has a very high perm rating of 38, which enables the insulated cavity to dry
freely to the outdoors.

We taped the Solitex seams using Tescon Vana tape, which is vapor-open and
uses a VOC-free adhesive. The adhesive is pressure-sensitive and time-sensitive:
You must apply pressure to it to activate the bond. Once activated, the bond
grows stronger over time.

As we applied the tape, we pressed down on it with a plastic tool called a
Pressfix, supplied by Pro Clima. Over the years, we've used everything from
$250 rollers to cheap plastic knives from The Home Depot for pressing down
tape, but the Pressfix is our favorite tool for taping. It slides easily, and it’s firm
enough to stick the tape down but flexible enough not to hurt your fingers.
You can tape all day long without getting fatigued.

STRAPPING & INSULATING

The Solitex Mento formed the drainage plane behind the building’s wood sid-
ing. We created an air space for the rainscreen wall by attaching strapping
through the fabric into the I-joists (9). For horizontal siding such as the wood

Do Fabric Membranes & Tapes Work?

I've water-tested Solitex Mento by blasting
it from short range with a pressure-washer
after blowing the cavities with insulation.
When we cut the fabric open and inspected
the insulation, the cellulose behind the
fabric was bone dry. | also have instruments
in place on the OSB air-barrier layer of
some of the houses we’ve built this way,
and that sheathing has stayed around

8% moisture content through two Maine
winters. So | know that the vapor-control
strategy and the bulk-water management
strategy both work well.

I've also tested the Tescon Vana tape,
albeit in an unscientific way: I've used it
to mend a down parka. Tescon Vana is
designed to adhere to fabric, and it sticks
well to clothing. People sometimes use
ordinary duct tape to repair their ski
jackets, and later you'll see them walking
around in their down jackets with a little
strip of gray adhesive where the duct
tape got brittle and peeled away, and the
feathers are coming out again. But | used
Tescon Vana to repair the ripped armpit
on my parka two winters ago, and I've

worn that thing every day, all winter long—
skiing, snowboarding, back-country—and
the tape is still holding. | have also used
Tescon Vana to mend ripped blue jeans,

a pair of cycling shoes, the crotch of my
snowboarding pants, and the knee of my
son’s jeans (abrasion testing), and to tape a
license plate to one of my job trailers (two
years ago!). All are still holding up fine,
with the exception of my son’s jeans. He
just wore another hole through the tape. If
you put that tape on clothing, it will never
come off.
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clapboards on this house, we apply horizontal strapping first, then a layer of
vertical strapping; for vertical board siding, we attach the vertical strapping
before the horizontal cross-strapping.

Finally, we blew insulation into the cavities, cutting a hole in the Solitex for
the blower hose, then repairing the hole again with Tescon Vana tape when the
cavity was filled. It’s a lot of insulation, and it can literally take days to blow it all.

INSTALLING WINDOWS

The final step in building the envelope was to install the windows, which
were supplied by Intus Windows. The units were set in the opening using
Intus’ system of mounting brackets. I always recommend installing the
windows in the center of the wall depth because that minimizes heat flow
through the window opening framing. But in this case, the owner insisted
on setting the windows all the way to the outside to create a deep bench
windowsill on the inside.

To integrate these “outie” windows into the home’s drainage plane, we start-
ed by placing a %-inch by 3-inch sill dam on the rough sill. We flashed the dam
with 3M All Weather Flashing Tape 8067, then installed the windows, setting
the face of each window flush with the Solitex Mento Plus fabric that forms the
wall’s drainage plane (10). Next we created a dual seal between the windows
and the walls: First, we sealed each window to the sill dam with Tescon Vana
tape; then we applied a second layer of tape to seal the drainage-plane fabric to
the window.

The idea is that if for some reason the window itself springs a leak, the inci-
dental water will puddle on the protected sill inboard of the window, where it
can dry to the inside by evaporation. But if water penetrates the exterior trim
surround at the base of the window, the water will be directed into the drainage
plane air space behind the siding and make its way down and out of the drain-
and-dry exterior rainscreen.

WHAT’S NEXT?

Early in the project, the owner had decided to leave the basement out of the
conditioned envelope, restricting the deep energy retrofit work to the occu-
pied floors above the cellar. But near the end of the project—after the house
was wrapped, the windows were in, and the general contractor’s crew was
working on exterior and interior finishes—she changed her mind and asked
us to dry out and insulate the basement space as well.

Iwould have done some things differently if this decision had been made in
advance. For example, we would not have insulated and air-sealed the floor
above the basement as we did.

However, the change in plans hasan upside: When it comes to Passive House
certification under the EnerPHit protocol, this will change the math because
we can now include the basement volume in the calculations. Improving the
basement as part of this project puts EnerPHit certification within reach, at
least potentially. So after we carry out the basement phase of the job, I'm con-
sidering submitting this house for official EnerPHit certification. If we pass,
that can only help the house serve as an example, the way the owner intended.
But even if we miss the threshold by a little bit, I'm sure that we will have
drastically lowered this home’s energy consumption and its carbon footprint.
And that’s a big step in the right direction.

Designer, builder, and certified Passive House consultant Chris Corson owns and man-
ages EcoCor, based in Belfast, Maine.
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10. A sill dam nailed to the front edge of
the windowsill was flashed with 3M All
Weather Flashing Tape 8067 (a). After
the Intus window was set into place (b),
its edge was sealed to the taped sill
dam using Pro Clima Tescon Vana tape
to form an inner airtight and watertight
seal (€). Finally, the Pro Clima Solitex
Mento Plus drainage plane membrane
was sealed to the window with Vana
tape (d).
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Integrity employees Dan M. and Walter J. at the Wood-Ultrex factory in Fargo, ND.
NEW Insert Double Hung window in sizes up to a stunning 42" wide x 7' tall.

We're a company built on afoundation of values.

An evolution of principles established over a century ago, passed down

through the Marvin family. Building windows and doors with pride, here in

America, as if they're for our own homes. Taking no shortcuts. Making tough
windows and doors with Ultrex® pultruded fiberglass, featuring the industry’s

first and only AAMA verified 624-10 finish.

Sign up for a chance to win the new iPad Air" at

or scan the QR code.
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28 locations
AND OVER

DOLLARS
of inventory
in stock

PARTNER WITH US - CALL TODAY

or visit: FirstSupplyPartner.com

We have the key resources to be your top partner for all your industry supply needs:

* $50,000,000+ Inventory * 620 + Support Personnel

e 28 First Supply® locations in the upper Midwest (Including a Central Distribution Center)

¢ 13 Gerhards® - The Kitchen & Bath Store locations ¢ KOHLER® Signature Store location in Edina, Minnesota
e Strength - Strong partnerships begin with strong partners. First Supply® offers an unmatched combination of

inventory, technical expertise, and financial strength.

27 Upper Midwest Locations

APPLETON 920.739.3136 DUBUQUE 563.582.1895 KENOSHA 262.657.3131 OWATONNA 507.455.2148 ROCHESTER 507.287.0202 WEST BEND 262.365.0430
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BROOKFIELD 262.783.0500 FREEPORT 815.232.6000 MADISON 608.222.7799 PLOVER 715.254.0371 SHEBOYGAN 920.457.3646

CEDAR RAPIDS 319.294.5332  GREEN BAY 920.337.9004 OAK CREEK 414.764.6900 RACINE 262.633.8289 TOMAH 608.372.3778

DELAVAN 262.740.9151 JANESVILLE 608.314.1079 0SHKOSH 920.231.3860 RHINELANDER 715.362.7824  TWIN CITIES 651.636.1240
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Products

Digital Lock

The low-profile August Smart Lock installs in minutes on the
interior side of an existing deadbolt and locks or unlocks the
door using Bluetooth technology. The unit is powered by four
AA batteries and doesn’t require an Internet connection. Log
records and access controls may be accessed via smartphone
or computer. Introductory price: $200. august.com

Hip Vent

The new Cobra Hip Vent provides 9 square inches of net-free
ventilating area per linear foot, and it’s low 5/8-inch profile is
perfect for hard-to-vent hips. The vent’s Dual Weather Fighter
filter helps prevent rain and snow from entering through and
under the vent. No caulking is needed and three coils of 13/4-
inch nails are included. About $90 for a box of 10. gaf.com

Energy-Efficient Entry

ProVia’s Embarq Fiberglass Entry System uses added thick-
ness (21/2 inches) and foam-filled channels in the side rails
and header to achieve a third-party-tested U-factor of just
0.1 (about R-10). Dual perimeter seals eliminate drafts, and
four heavy-duty ball-bearing hinges support the increased
weight (65 pounds). $3,900, installed. proviaproducts.com

Solid Footing

The Podium Ladder’s large platform allows users to face in any
direction, while a waist-high guardrail improves safety and
holds tools. Werner’s Edge360 system includes edge protec-
tion, bracing, and over-sized foot pads. Ladders come in 5-to-
12-foot sizes with platform heights of 3 to 10 feet, respectively.
A 10-footer costs about $150. us.wernerco.com
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Custom Storage

In the FreedomRail modular storage system from Organized
Living, uprights hanging from a bracket can support up

to 150 pounds per square foot. Components are made from
low-emitting materials and can be adjusted without tools.
Options include shelves (wood or ventilated), “O-boxes” (which
accept doors or drawers), clothes rods, baskets, and more. Cost
averages about $99 per linear foot. organizedliving.com

Asphalt-Free Underlayment

Made from two layers of kraft paper laminated using a poly-
mer, this new Floor & Tile Underlayment from Barricade con-
tains no asphalt. According to the maker, the material helps
prevent cupping and buckling of wood flooring by slowing
vapor transmission without trapping moisture in the subfloor,
letting flooring acclimate gradually. Available in 36- and 48-inch
rolls for about 3 cents per square foot. barricadebp.com

Light Slide

Makita’s 81/2-inch slide compound miter saw (LS0815F)

is light (31 pounds) and features a direct-drive 10.5 amp
soft-start motor and linear ball bearings. The saw crosscuts
12 inches at 90 degrees and 81/2 inches at 45 degrees; it
miters 50 degrees left and 60 degrees right, with multiple
positive stops on both sides. $349 with carbide-tipped
blade. makita.com
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Knife Groove

Luxe Linear Drains’ stainless steel knife holder creates a
barely visible groove in the countertop to keep sharp blades
safely out of the way but close at hand. The stainless slot,
which can be inlaid, takes up less counter space than a knife
block. The holder is available in 14-, 18-, and 22-inch lengths
for $78, $88, and $98 respectively; custom sizes are avail-
able at additional cost. lineardrains.com
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Quad-Glazed Windows

The new ZNC (Zola No Compromise) window features a slim
3-to-4.5-inch profile, concealed hinges, and powder-coated
aluminum “rainscreen cladding” mounted on rails over rigid
insulation. The ZNC is PHIUS certified and, according to the
maker, is the first window on the market available with R-15
quad glazing. Available in several configurations in sizes up
to 8x10 feet (WxH). Priced by custom quote. zolawindows.com

TROUBLESHOOTING: FLOORS

SELECT YOUR PANEL 1SSUE

EDGE SWELLING/RIDGING
SQUEAKY FLOORS

DEFLECTION/BUCKLING

0SB App

Designed to provide builders, framers, and remodelers with
easy access to information in the field, Norbord’s free Onsite
mobile app provides illustrations and how-to videos about
installation, care, and storage of 0SB products. An integrated
troubleshooting function lets users upload pictures to get
feedback from the company about issues encountered on site.
For i0S/Android. Also available in Spanish. norbord.com
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Door Saver

The Ultra Jamb Reinforcer from Structural Protective Prod-
ucts is designed to prevent or repair the kind of jamb damage
that’s caused by a screen door caught in a gust of wind. The
kit consists of a 3/16-inch-thick oversized (13/4 by 51/2 inches)
reinforcing plate, a metal bracket, and screws that provide
universal attachment of existing door closer hardware. All
components are nickel-plated. Retail cost: $14. ultrajamb.com

Spaced Out

Used to promote air circulation and help prevent water and
debris from collecting behind deck ledgers, these fiberglass-
reinforced polypropylene spacers are 5/8-inch-thick and

21/2 inches in diameter, and have an 11/16-inch-diameter hole
for a bolt or lag. Test results of connections made with the
spacers are available at the company’s website. About $25.50
per dozen. deck2wallspacer.com
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superior, yet affordable option that sets the standard for a new generation of decking materials.

« Containing no wood or PVC, NyloDeck is impervious to water, mold, mildew and termites
so it won'’t swell or rot.

* Looks like real wood; durable and rated twice as strong as other leading composites.

+ Backed by extensive testing and a 25-Year Fade and Stain Warranty.

NyloDeck will help you create the ideal, worry-free deck today and for years to come.
Learn more at www.nylodeck.com

N NyloDeck
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Where do you go
from here?
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business and personal industry knowledge.
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Over 250 exhibitors with 11 LIVE
on-floor installation clinics and exhibitor
demonstrations

NEW—JLC LIVE’s Tool Alley where you
can find, demonstrate, and purchase the
newest tools on the market
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Weigh In!
Want o test a new tool or share a fool-relafed testimonial, gripe, or
technigue? Contact us at JLCTools@hanleywood.com or 707.951.9471
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EDITED BY BRUCE GREENLAW

Two Cutting-Edge Cordless Circular Saws

BY JOHN SPIER

Two new cordless circular saws, the 18-volt Mil-
waukee M18 Fuel and the 36-volt Makita 18V X2 LXT,
claim to wed corded performance with cordless conve-
nience. Can these new saws really stand in for corded
framing saws and do serious production work? After
putting both saws through their paces over several
months, I'm ready to report my opinions.

MILWAUKEE M18 FUEL

The 6 %-inch left-bladed M18 Fuel (model 2730-22) is the
first cordless circular saw with a brushless motor, and it
is part of Milwaukee’s Redlink Plus advanced electron-
ics system, which the company says protects against
overloading, overheating, and overdischarging.

The shoe and the blade guards are made of rigid
lightweight magnesium, and the saw bevels to 51° and
can cut through a 2-by at 45°. The saw is also equipped
with an electric blade brake, an LED headlight, a pivot-
ing rafter hook, an onboard blade wrench, and an easy-
to-read accurate depth gauge. The kit’s 4-amp-hour

batteries have built-in fuel gauges and take about 1%
hours to fully recharge.

According to Milwaukee, the saw cuts up to 30%
faster than other 18-volt models and can consistently
crosscut more than 225 2x4s per charge under optimal
testing conditions. I didn’t do my own tedious runtime
testing, but I have cut a wide range of materials using
this saw, including all of our routine framing materi-
als. I have found it to be smooth, powerful, and
well-balanced.

That said, what matters is how fast you can push the
blade through the wood you're cutting. While this saw
performed well, it isn’t as fast as a corded Milwaukee
sidewinder, which spins at 5,800 rpm versus 5,000 rpm
for the M18 Fuel. Although higher rpm ratings don’t
always translate to higher cutting speeds, coupled with
the larger blade circumference of the corded saw, the
difference is definitely noticeable.

Nevertheless, the lightweight Milwaukee has be-
come my go-to saw for small jobs and for quick cuts. My
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Toolbox / Cordless Circular Saws

1. The 6 ¥2-inch Milwaukee can cut through a 2-by at a 45-degree bevel. 2. Unlike the Makita, the Milwaukee has a built-in
rafter hook. 3. The author did some serious framing using the 7 /4-inch Makita, including trimming LVLs.

crew and I have used the M18 Fuel a lot on
staging and roofs, where it has been perfect
for adjusting our trim cuts and sawing
red-cedar roof shingles and caps. I have also
used it for breaking down materials at the
lumberyard and the Dumpster. I already
have a fleet of compatible M18 tools, so I
always have plenty of fully charged batter-
ies on hand.

Like other cordless circular saws, this
one has a safety that you have to press with
your thumb before pulling the trigger. Mil-
waukee’s safety is easier to operate than
others I've tried, but when cutting in awk-
ward positions, I wish it wasn't there.

MAKITA 18V X2 LXT

Like the other tools in Makita’s unique 18V
X2 LXT line, the new 36-volt, 7 1/4-inch,
right-bladed sidewinder (model XSHO01X) is
driven by two batteries from the company’s
flagship 18-volt LXT platform (which now
includes more than 80 tools). The shoe and
the blade guards are made of magnesium,
and the saw bevels to 50° and has a positive
stop at 45°. It has protective electronics, a
blade brake, and an onboard blade wrench;
unlike the Milwaukee, the saw doesn’t
have a rafter hook or a headlight.

The X2 is clearly designed to replace its
corded counterparts on the jobsite. Accord-
ing to Makita, it crosscuts up to 250 2x4s per
charge, and cuts as fast as its corded 7 %-
inch model 5007F sidewinder. I've comfort-
ably framed with it all day long, cutting
mostly 2x4s, 2x6s, plywood, and LVLs. It’s
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rugged, smooth, powerful, and nicely bal-
anced despite the two batteries.

On the downside, the blade wrench
quickly fell off the saw and disappeared, the
depth scale is inaccurate, and the trigger
safety is a bit of a stretch for my average-
size hands.

This saw would fit seamlessly into a col-
lection of 18-volt LXT tools. But I don’t have
other compatible 18-volt Makita tools, so
the kit’s single-port charger created a bat-
tery management problem. Each 3-amp-
hour battery can fully recharge in less than
30 minutes, but I can’t simultaneously
charge both of them at lunchtime or over-
night. This means that they don’t stay
equally charged, and when one is depleted,
the saw shuts down. And although there
are two LED lights on the tool that tell you
when a battery is almost dead, there are no
fuel gauges on the tool or the battery.

THE BOTTOM LINE

If I had to choose one of these saws to keep
on the truck, I'd go with the Milwaukee
M18 Fuel. It can handle most cutting tasks
where corded sidewinders would be im-
practical, it has a rafter hook, and it pro-
vides fuel gauges on the batteries.

That said, if you've already bought into
Makita’s 18-volt LXT platform and are ready to
cut the cord on your circular saws, the 36-volt
dual-battery Makita appears to be capable of
handling the job. The saw might also be ideal
for mobile applications, such as cutting floor
joists in place or building concrete forms.

The two-battery Milwaukee and Makita
kits that I tested are pretty pricey, but you
can buy the bare tools for about $200 less.
Milwaukee also sells a one-battery kit.

Milwaukee 2730-22 Specs

Blade diameter: 6 /2 inches

Battery: 18 volt, 4 amp hour

RPM: 5,000

Weight (with blade and battery): 8.5
pounds

Cutting depth at 02: 2 3/16 inches
Cutting depth at 452: 15/8 inches
Cutting depth at 512: 17/16 inches
Price: $400

Included in kit: two 4-Ah batteries,
charger, blade, blade wrench, and
tool bag

Warranty: 5 years tool, 3 years battery

Makita XSHO1X Specs

Blade diameter: 7 /4 inches

Batteries: dual 18 volt, 3 amp hours
RPM: 4,800

Weight (with blade and batteries): 10.4
pounds

Cutting depth at 02: 25/8 inches
Cutting depth at 452:17/8 inches
Cutting depth at 509: 11/16 inches
Price: $420

Included in kit: two 3-Ah batteries, char-
ger, blade, blade wrench, and tool bag
Warranty: 3 years tool, 1 year battery

John Spier is a builder on Block Island, R.1.
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Look. You haven’t seen anything like HUSKY’s

clear front tool storage. Tempered glass doors
on the chest and cabinet. Plus LED lighting on
the 10-drawer mobile work center. All to keep
your tools in plain sight. HUSKY® never quits.
Exclusively at The Home Depot?

YHUSKY

huskytools.com




Toolbox / Gear Ties / Modular Clamp System

"BeanTie

1. A 12-inch tie is coiled to secure a power cord. 2. Shown are 18-, 24-, and 32-inch
ties. Also available are 3-, 6-, 12-, and 64-inch ties.

Nite Ize Gear Ties

BY DAVID FRANE

About a year ago I was in a big-box store
and happened upon a display of Gear Ties—
brightly colored twist-tie wraps that consist
of wire with a grippy ribbed rubber coat-
ing. They looked interesting, so I bought a
few, took them back to the shop, and used
them to secure some air hoses and electrical
cords. They worked great, so I ordered more
online—medium (12- and 18-inch) ones for
the shop and small (3- and 6-inch) ones for
the office and travel. Nite Ize also makes
larger (24-, 32-, and 64-inch) ties, and it’s just
a matter of time before I find an excuse to
try them out, too.

Gear Ties can be coiled around the item to
be secured or twisted like a twist tie—either
way will work. In the shop, I use them on hos-
esand power cords. In the office, I use them to
organize cords for electronics: chargers, USB
cords, ear buds, and the like. But these things
are not just for cords, they can be used to tie or
hold just about anything you can fit them
around. The same ties can be used over and
over again. I suppose the wire core might
eventually succumb to metal fatigue, but
that has yet to happen to any of mine.
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As for their handiness, Gear Ties are sec-
ond only to duct tape. I use them all the time
and yet it didn’t occur to me to write about
them until I was reviewing a video shot at
JLC LIVE. The video showed the interior of
Brian Way’s Cool Shop on Wheels, and there
on the wall (at about the 1:50 mark) were a
bunch of hoses secured with Gear Ties. Brian
and T have never discussed Gear Ties, but I
figure that if we both like them, then they’re
probably worth talking about.

The items shown here are simple ties,
but Nite Ize incorporates the same twist-tie
material into a variety of products that can
be clipped to or mounted on different types
of surfaces.

Gear Tie Specs

Lengths (inches): 3, 6, 12, 18, 24, 32, 64
Country of origin: USA

Available: single, multiple, or assorted
packs

This review first appeared on JLC’s sister web-
site, toolsofthetrade.net.

CRESCENT CONNECT
MODULAR CLAMP SYSTEM
Each clamp in the Crescent
Connect Modular Clamp System
has 500 pounds of holding
power, 60% more than similar
clamps, according to the
manufacturer. And these clamps
are more versatile, thanks to a
unique cam-Llike connector at
the end of each clamp head that
makes it possible to connect
clamps to one another through
a full 360° rotation.

Together with the Twin Lock
Connector accessory (sold
separately), you can position a
series of clamps in a variety of
positions and at unusual angles,
making it possible to clamp
corners, for example, or to use
one clamp to support another.
(Go to the Crescent website to
see photos from users showing
the clamps in action in a variety
of configurations.)

Flipping the heads
transforms the clamp into a
spreader. In addition, removing
the protective rubber pads
exposes an area of the head
that can clamp onto a pipe or
other round object. A pair of
12-inch clamps costs about
$40; two 6-inchers run about
$35. The Twin Lock Connector
accessory adds about $6.
connectclamps.crescenttool.com

aued piAeQ ‘7 ‘| :5030yd



Download a Free 4=
Trial Version A0

Home Design Software

Chief Architect

=
="

Kitchen, Bath & Interior Design

3D Design, Floor Plans & Elevations
Home Design & Remodeling
Custom & Manufacturer Catalogs
Construction Drawings

CAD Tools & Section Details

chiefarchitect.com /FreeTrial

FREE
NEWSLETTER!

JLCUpdate

Get JLC Update for the
latest industry news,
building products, tools and
best-practice building tips,
for FREE!

omeda.com/JLCupdate
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GROW YOUR BUSINESS

Outsource your Cabinet Boxes, Drawer Boxes
and Closet Components to CabParts.
All high-quality components are
manufactured to your exact requirements,
materials and configurations. Plus, they
are easily assembled, passing AWI
Custom Grade.

Exceptional customer service since 1987.

“D CabParts, Inc.

970.241.7682

To learn more or to download a free catalog
www.cabparts.com

RESIDENTIAL
COMMERCIAL
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No
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Lower
Your
Costs

Expand
Your
Productivity

HIGH QUALITY CASEWORK MANUFACTURING
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Jj garages,
S &y cabins,
storage
areas &
workshops

2 reversible 90 cfm fans snpply air, exhaust or provide a
balanced exchange. Built-in dampers, dehumidistat &
separate on/off switches for each fan included.

UnderAire" Crawl
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Ventilates excess moisture, the cause of mold, mildew &
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Tjernlund Products, Inc.
800-255-4208 ® tjernlund.com
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easy clean-up.
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BY JON VARA

Saving City Bees

Wasps and hornets are familiar occupational haz-
ards of the building trades. Honeybees are not. But
honeybees—those faithful, hard-working pollinators of
crops and makers of honey—do sometimes set up house
indoors. And when they do, the man to call—at least if
you happen to live in San Francisco—is beekeeper Philip
Noe, who runs an animal rescue service for honeybees.

According to Noe, San Francisco is home to about
1,000 urban beehives. When a colony is dissatisfied with
its living quarters—perhaps because a novice beekeeper
somehow failed to meet its needs—it will form a swarm
and abandon the original hive to look for a new home.

About half of Noe’s calls come from homeowners with
aswarm on their property, and in this case the remedy is
straightforward: He gathers up the swarm, putsitina
box, and brings it back to his own bee yard and establish-
esitina new hive.

Because bees in a swarm have no existing honey or
brood to protect, Noe says, they’re generally docile and
unlikely to sting. “I always encourage the homeowner to
poke an index finger into the middle of the swarm,” he
says. “It feels really interesting—kind of warm.”

Things get more complicated once the swarm has
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settled into a structure, typically in an uninsulated stud
cavity—the urban equivalent of a hollow tree. Because the
cavity containing the hive is usually a couple of degrees
warmer than those on either side, Noe uses an infrared
thermometer to pinpoint its location before opening up
the wall using a cordless reciprocating saw. To prevent
the bees from escaping, he prefers to work from inside the
structure, but will sometimes have to cut through an
outside wall instead.

Either way, once he’s uncovered the hive, he uses a
specially constructed vacuum to suck the bees into a
screened box, then removes the wax combs that contain
bee larvae and the colony’s honey stores—50 pounds of it
or more, in some cases. The site is then carefully scraped
clean to eliminate any wax or honey residue that might
attract another colony to the same site.

Noe'sservices aren’t inexpensive, but homeownerswho
hire him have one sweet consolation: Framing-cavity hon-
eyisastastyasany other, and before driving away with the
rescued bees, Noe makes a point of sharing the comb honey
with the homeowner. “They like that,” he says.

Jon Vara is a JLC contributing editor who lives in Cabot, Vt.
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Resalite™ Core.

NO wood fibers. Lifetime warranty.

Simple installation.
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