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PRESERVATION In the Swim




Technology SIPS, Nﬂt St“dS

Structural insulated panels (SIPs) are gaining popularity
as an alternative to traditional lumber-framed walls.
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Imfrared phalograph {shove) of 5 1P demmentirakisn hause in Springlizid,
Oreqan ilopl, reveads high energy perfermanis with lew Ecidencs ol
issermal hreaching i abed In yellewl. Telended 34 preduclian hautisy
prakulype, lause was sponsoned by Engrgy-Effitids! Indasilnaliped
Housing Research Program of the U.5. Depariment of Energy and bullf
Iy Universidy of Oregoa’s Energy Studies and Buliding Laberalory and
Uriversily af Cenfral Fleelda’s Salar Emergy Conter.

By Caolin M, Cathcart
Fer 150 years, wood studs, also
known as dimensional lumbar, hawe
gone unchallenged as tha dominand
structural elamants in low-rise,
wobd-framed construction. But mins
a growing numbar of architecis and
contractors ang working insiead
with structural insulated panels
[{SIPa). SIPs, which have bean a9l v-
ing gubatly for 50 yoars, offer strsc.
twre, shaathing. insulation, and
pirtightness in a single product;
thiey contribute to anvircamantal
gustainability; and they hawe recenily
bacoma economically compalitive
with traditional stick framing

Thie makers of SIPs can trace their
rools to Frank Lioyd Wiright's ply-
wodd-panallad Lsonian houses
Alden B. Dow, a student of Wright
dismuyed by the LUisonian’s low inSu-
lation. constructed tha first structural
insulated panol housos=—which ara
stillin use=in KMidiand, Michigan, in
1952, Modarn SIPs consist of a thick
core of rigid insulation sandwichad
botween two wood-fibor skins. The
insulating core and fwo sking ang
flimsy and insubstantial by {haem-
salves, but whon combined properly,
tho strossod skin principle (So0 fig-
wre, opposito page) ranstorms thaso
elemants into a rigid construction
panel that requires no wood Studs.
SiIPs vary in thicknoss from 4 to 12
inches and in size from the standard
&=y -B-foot panol to full walls mea-
guring 8 feet high by 24 feet wide
The skins aro uswually -"|'1E~-|n|:I'='."|||:'l.
ofienfed strand bonrd (O58), but
alternatives include plywood, walor-
board, and gypsum wallboard

Low-cast molded expanded paly-
styrens (EPS) s the most coamman
SIP insulation, but conos may also
be extruded palystyrens (XP5), paly
wrethans, or palylsocyanurale foamas,
The panel sandwich forms a contine
wous thesrmal braak, ™ You can gt
a much highar R-valus than with
stud construction,” says Tom Gray
of the Pittsburgh-based Das 1R
Alliance Architects, “and thair R-
valees are believable. Thara s no
‘human factor” in applying the insula-
tion, and thera arg no Studs intemrupt-
kng the insulation every 106 inches”

Thara is lively debate oeir the



marits of the various cors materials
EPS, with o respectable R-4.2 per
inch ol thicknass, |s produced as
an orong-lriandly baard stock, and
sdharad tightly 1o each skanm under
pressure. Foam urgthanas and iso-
cyameates, on the aihed hand, ang
“lavwn in' batwaan braced skins
i bng hydeochlorol luaroe & Bons
{HCFCa), preduecing & $trong Ratur al
bond by expansion wnder pressure.
Also, thermal resistanca ks very high,
betwenon R-8 and R-T per inth

‘The wréthane and iIsocyanurale
core panols will always have & placa
whare high-performance and thin,
space-saving wall or roof assemblies
are needad,” says Steven Winter,
principal of Staven Winter Assoc-
iates, an archifeciural and enginaar-

ng technology consuliant based in

Morwalk Connecticut, “It's a great
product, but EFS is more cost-com-
petitive in most applications.”

Jaoints between panels may e
consiructed of propriefary splina

systems, dimensional lumber, or
wood |-[oists (s ligurne, previous
page). Windows, doors, and elactri-
cal chases can be factory precut—
indeed, an antice building may be
packaged for quick sito oreclion=—
ar generic panels may ba supplied
“raw” and cut and trimmed on=5i1 6
Panels are cul with circular Eaws
ar small chain saws, trimmed with
fwod wire scoops.” and fastenad with

ang serevws, slaples, and adhesives

Designing with S1Ps

Designing with 51Ps ailactively
impases a d-loot modular grid on the
planning process, and a conscious-
ness ol the panel dimension typically
leads designers [o more yolumelrc
and planar farms. Complex dormers,
curves, hips, and valleys are leasible
wiith SIPs, bul will resull n o highar

cost ower traditicnal wood-stud Iram-

ing. Windows and doors can e cul
into panals, but leaving oul a panal
for & window wall is simpler still

Rome wasn't built in a day, but this house was...

| imn Bubrd wed L8 Bl Bpesw children) pet sdeed
delivery of S1P panely 31 B a.m.
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Bear Valley, Coalilginia, aschiecl Duarvlel W righud

Workers prigare wall-io-flsoe con-
meligng sith tealant and adheiiiee

-
Double-spline jalnk asd batbem plale anchar
g slandaed 4'x8" §1F pasel inks place.

Exposed beams and widely
spaced irusses can support a contem-
wously insulated envelope. "1 wanied
to build with a clearly expressed
struciural frame, services, and encla-
sura systom,” Paul Olsen of Jones &
Jonos in Seatile says ol his Interbay
Family Golf Center. He was also
imprissed with tha process’s speed
“WWia wera {nbricating panels while
the steel was being orectod.”

Construction advantages

“Unlikeé much of the dimensional
lumber caming off the trucks these
days,” says Will Zachman of Steven
Wintar Associales. “SIPs are, waoll,
straight. This consiglency is a bans=
it of the strossed-skin princepl . In
wood-lramed constrection, all loads
are borna by the steds or raliers;
thé sheathing is discountad. All tha
alements of a SIP are stressed; the
sking in comprassion and tension
and the core In shear against buck-
ling or racking. SiP shins priesend

A nean, crane arriees be asiil criw
i placksg larpe or high paneld.



smaoth and continuausly nailable
surfaces lof cabinatry, fixtures,
finishes, and accessorins

Erection is guick and methodical
“Wa wnloaded the panels by number,
started i the commér, and workod our
way around the housae,” says Mark
Sawar of Sever Design Group
Architects in Scottsdale, Arizona
“lE took us fwo days 10 assemble and
insulate the entire exterior, |t's lika
a toy—'some assembly required.
You scrow it down and you're done.”

Enviranmental advantages

alFs are Becoming common in
many argas—nal just in savere cli-
mata rones. “with energy prices so
Righ in Calilarmn™ S

look at every nngle

W BAYE, TWE

s @i life-
cycle costs, nol jusi on first cosis.
Bayond the extra insulation, thor
ara important environmaental acgvan
lages to SIP conaftruction, 058 skins
are made with young “farmed” wood
fiber, In contrast, dimensional lumbar

Caulk, adheshve, and lang pasel
LLrrwd Bl el panek (o mosd
beams aradl 51wl Framing

15 mada from mature timber, which
tnkes generations to e non

In the history of wood framing,
ingulafion and airtightnazs were
alterthoughts. ln a 1993 experiment
gponsared by the Department of
Energy and conducted by the Flarida
Sodar Energy Conler, twe idenfical
houses wora built side-by-side on the
same street in Loulsv|lle, Kantucky,
by the same builder. One was wood-
framed, the other constructed with
thin 5Ps to yield an identical B
vilue. Tha contractor bulll the frama
house tightly, with measured infilira-
tion wall balow the national everage
But the SiP-framed house had 2till-
lower infiltration, resulting in 12ta 17
percent heating savings despite
rdentical operating conditions
ﬂ""l".!“| SIP consiruction FOCIAr s
noither a vapor barrior nor an air indil-
tration barrior like “housewrap”
Contraciors report high owner saiis
fmction with the guiet, comfartabla
salsdity of SIF construction
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By expariing framrwerk of |slerbay Family
Gell Comber in Seatile, archilec] Jones & Jones
o Kldvrd canlinugut S[P eneelepe.

O il peafing
O 18" prs e
O vnparied parka
O tupeied rafber
O tepotedcslumn

Wil prction umum
| 1

2 | archpciary ue 1558

Resistance 1o S1PFa

The building industry's redistancs
o 5iPs comes primarily from tha
lamiliarity ol wood-framaed con-
struction and a legitimate lear of the
unkncwn, Traditional wood framed
struciures do perform well, G.Z.
Brown, an architect and direcion
of the Energy Studies in Bulldings
Laboratory al the Universify o
Oragon, reminds us of the benedit
that the SIP leaming curve will ba
hard to evercome In (he face of the
construction industry's dacades
ol experience with wood-Iramed
houses. “Even though a SiPF house
goes up Taster, with less skill, we
can't wderestimale the tremendous
irestment our couniry has made
inwood {raming. Architects cash in
on thal imvestment with every bid.”

Plumbers and electnicians can
also be puzzied aboul how 1o run Sai-
vices throwgh solid SIP construction,
and breaking an insulated envilope
for a chase is bad practico m any
case *The electricians had a learn-
ing curve,” reparts the Design
Alliance’s Gray. “Wea prodrillod manmy
panels, designed a baseboard chase
in other areas, and ran most of the
witing through interior walls."

Codes and cautions

The major code groups ndw
recognise SIP fests lor strengih
nnd fire resistance, bui local building
officials may peguing anginsasing
calculations far ench SIP building.
Ganerally, architocts drow gonaric
panal modules, thicknessos, and
spans for competitive bidding, and
specily that tho winning bidder sup-
ply signed and sealed panel draw-
ings for approval For fire resistance,
codes requine Lhat panels have an
imtesior lire-resistant layer of gypsuem
wallboard or & cementitious fire
coating. Meither EPS nor wrethane
is particularly flammable, buf EPS
mielis at 200 degrees, prohibiling con-
struction for large buildings or public
fneilitins without teated fire-redis-
tant assamblies or sprinklers.

Bugs have bean known (o lake up
résidence in panals. Some manufac-
turers have salved this problem by
salting the panel with a borale, of *
pesticide. Architecis should specily

that panals be alfectively fraated
against insects and taka care 1o
daetall tha sill against infestation

Cosis of 51Ps

SIP sholls generally coat 21a 10
percent morg than an insulated and
shaathed wood rame, but provide 30
1o 50 percent mose insulathon, With
waad framing, additional insulation
reguitas deapar lumber dimonsions
or doubla framing, SIP insulation,
by eanirast, gals loss aupensive as
the panels gat thicker, since the sking
and the manufacturing and installa-
tien process all remain the sama,
Brown's SIP damanstration house
was actually cheaper to build than
an aquivalent vecead - T e Boude,
bt 2-by-B studs wese reguired 1o
gl encugh fiberglass insulation
in to achieve the sama thenmal per-
formance. The panels themselves
are more expensive than the mat-
arfals in an insulated frama wall,
and alihough panels go up laster
ihan frames, mosi contracions ane
hesitant to credit 5IPs canstuction
wilh any labor savings.

In regions with highar labor
cosls, severa climate, of kgh onodgy
costs, SIP consiruction is now Cost-
ellective. Panal cosis are stable or
decreasing shighily with aulemation
and increased volume stard 16 ba Tl
in the marketplace. Albornative SIP
sking like textured plywood outsida
or Fiberbond, & new intérior skin (hat
provides strength, finish, and fire
protection, promise furthor Savings
by reducing finish cosla,

Ower the last 10 years, the SIP
industry has provided comincing
tests, gakned solid construction
experience, and demonstirated cost-
effectivensss. In the next 10 years,
SiPs could very well replace rafiers
for “cathedral™ ceilings and mong-
pitchos, just as rool Lrusses have
largely roplacod wooden raltors in
{iai colling construction, And in
exterior walls, linally, alter 150 years,
the stick frama is about 1o gal soma
st ious compatition,

Colin M. Catbearl is an associale
professor of architec ture 8 Fordham
Universily and a principal of Kiss +
Cathcarl in New York Cily
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Strevsed-ikin princigle snd 515 SIP whim
Ctap kel take compreiiisn and Tentian, similie
o |-beam™s Mlange, while infulalica | akis 10
fesges and pravide s rigicily against buthling, as
i [-beam's wrb; double-1pline jaint (beg righth
Rt 1adines cannerling Interlor and exberlor
shing; shased-alud joel oenter leM) iy inioded
o prewiAEs in it lakion; prelabricated one-
piwce apliss {genter sight) eliminades thermal
lridgirsg; woed I-bram spline ibatiom defth pra-
wie § Plruclune, tnabling longer spaas; laminat-
e veneer lumber {LVL) beaem (batlem righth
relies an woad o shratlue and longer 1pana.

i standard 4" 1 B" 51P D roal 51P

) S0P faundalian pandl @ steel purdin

) ene-plece inaulabed @ s harger
1aling jaint @ windim

) 1sared-stud spline pink @ windrm wall

O fouble-splae jint @ paned beader

iy SIP floar & weod trim

O =odl-juist (@ LYL beam spling

i SIP rewllain wall () tap beariy plate

D sbeel frame

(D 8" 1 29" prefubuicaled
1P wall




