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Choices now and for the future

Green Architecture

Saving Energy Economically

by Nick H. Huddleston, AIA

“ nergy codes,” “green architecture”

and “sustainable building” are con-

cepts that allow society to meet its

needs without compromising the

ability of fu-

ture genera-

tions to meet theirs.

These concepts sound

very high-minded, but

can we afford such

niceties when many peo-

ple find existing housing

costs  beyond  their
means?

Some building profes-
sionals have doubts. For
example, the building in-
dustry locally and nation-
ally has resisted the im-
position of energy codes
for residential construc-
tion, largely due to con-
cerns about upfront costs
and market payback.

Strategies for saving
energy while preserving
comfort levels and afford-
ability will be explored
this year through a U.S.
Department of Energy “Energy Efficiency
Guidelines” grant. The grant was obtained
through the efforts of the Honolulu Chapter
AJA Energy and Environment Committee
and the Department of Business, Economic
Development and Tourism.

A key goal of the grant is to work with a
builder or developer in partnership to build a
model demonstration house to test energy-
saving measures. Design input and monitor-
ing of the model house’s environmental com-
fort levels will be provided by the grant.

The grant and model house will encourage

L L :
Photo courtesy of University of Hawaii School of Architecture
Shaded lanais, shown here at the
Sheraton Moana Surfrider, protect
openings, interiors and occupants
from the sun and the elements.

home builders to voluntarily adopt energy
saving measures and environmentally sensi-
tive construction techniques that are cost-ef-
fective and marketable with minimal impact
on upfront delivery costs.
The house will be open
for six months for public
tours to acquaint buyers
with the concept of
“green” energy efficient
building and to encour-
age island home builders
to build green and use
environmentally sensi-
tive design and energy
efficiency as marketing
tools.

A number of factors
make this challenge eas-
ier than you might
think. Some energy-sav-
ing features can be im-
plemented with little or
no cost. Others have
clear cost/benefit advan-
tages or solve more than
one problem, providing
benefits in the areas of
sustainability, cost con-
trol and environmentally-sensitive design as
well as saving energy.

Natural Versus Mechanical Cooling

The Hawaii Model Energy Code, devel-
oped several years ago under a separate DOE
grant, illustrates the importance of finding
ways to build homes that are comfortable
without requiring air conditioning. The code’s
recommendations for non-air conditioned,
low-rise residential construction include good
cross ventilation and/or ceiling fans, light-col-
ored roofing and the installation of ceiling in-
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sulation or a radiant barrier that
takes advantage of the reflective
properties of aluminum foil.

The code’s recommended re-
quirements for air conditioned
buildings are more complicated.
Walls must be shaded or insulated.
Shaded or tinted windows may be
required, skylight areas must be
limited, the building must be tight-
ly sealed, and the air conditioning
system must meet strict efficiency
requirements. The added cost of
these features, system installation,
higher electric bills, and the cost of
maintaining and eventually replac-
ing the equipment underscore the
value of creating comfortable resi-
dential interiors without the use of
air conditioning.

Natural ventilation can help
keep a home comfortable without
air conditioning and doesn’t have to
be expensive. Good natural ventila-
tion can help prevent mold and
mildew and reduce indoor air pollu-
tion. Well-designed doors, windows
and vents can let in Hawaii’s balmy
breezes and help exclude dust. Attic
vents can lower attic, interior and
roofing heat levels, and extend the
life of roofing materials.

Ceiling fans can make a big dif-
ference, providing comfort on days
when the trade winds aren’t blow-
ing. These benefits can easily justi-
fy the nominal cost of fans, particu-
larly for the growing number of
people who work at home.

Harnessing the Sun

Energy efficient design must use
the sun’s energy and find ways to
protect buildings and occupants
from the sun’s negative effects.

With high solar insolation and
electric rates, Hawaii is probably
the best place in the United States
for using photovoltaic systems. With
available tax credits, grid connected
residential PV electric systems can
be used today in Hawaii without an
economic penalty and are well
worth a closer look.

Solar hot water heating, howev-
er, is still the most effective way to
use the sun’s heat to reduce energy

rooftop 150° i

‘83” ceiling

Room Feels 9° Cooler
With Ceiling Insulation

sl s e
No Need For Air Conditioning
means
Energy & Money Saved!

} 150° rooftop

celling 101"'1 '

Graphic courtesy of Department of Business, Economic Development and Tourism
Ceiling insulation can make a big difference in creating comfortable

interiors without air conditioning.

consumption. Substantial credits
are available to help make solar hot
water systems more affordable.
Builders can offer solar hot water
heating as a option at reduced up-
front costs by pre-plumbing homes
for solar and providing larger hot
water tanks that will work with so-
lar collectors. Owners can then
choose whether to pay for a com-
plete system upfront or wait until a
later date.

A number of low-cost approaches
are available for controlling the
sun’s effects on building materials
and occupants. Light-colored roofs
don’t cost any more than dark ones
and they provide lower inside and
outside air temperatures. Lower
outside air temperatures improve
building occupant comfort and can
help to reduce air pollution which is
aggravated by high temperatures.
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Ample roof overhangs, arcades
and covered lanais serve to shade
walls and windows and reduce inte-
rior heat gain and the risk of water
infiltration through openings and
finish systems. Generous overhangs
also reduce water and sun damage
to finishes and building components.

Ceiling insulation and radiant
barriers are tougher to retrofit and
add to the cost of new construction.
However, if these measures together
with ceiling fans and better ventila-
tion keep homeowners comfortable
without air conditioning, the benefits
in utility cost savings and happier
clients can be worth the expense.

Raising the Floor

Old plantation-style homes de- -
rived multiple benefits from raising
floors above ground level. Ample air
space below the floor framing al-



lows cooling air to flow under the
home. It also opens up the possibil-
ity of letting fresh air in through
floor vents if a homeowner doesn’t
want heavy winds and dust blowing
in from the windward side of the
building. Good sub-floor ventilation
reduces rot, mold and mildew. And,
a raised floor makes it much easier
to remodel a home.

In addition, lifting the floor off
the ground offers a degree of protec-
tion against Hawaii’s ever-present
termites. Concrete support piers can
be highly termite-resistant and if
they are tall enough to allow easy
inspection, it is much easier to con-
trol the risk of ground termite in-
festation. These advantages can re-
duce or eliminate the need for
chemical ground treatment.

Reducing the use of chemical
treatments such as soil poisons has
important benefits. These treat-
ments are expensive and owners ex-
pect long-term protection. Unfortu-
nately, tests at the University of
Hawaii indicate that many of the
currently approved soil poisons lose
their effectiveness in three to five
years depending on soil conditions
and where the home is located. This
is a lose/lose situation. The poison
doesn’t give owners the protection
they expected and toxic material is
added to the site and may find its
way into the water supply.

: o Ve
Photo courtesy of UNI-SOLAR, Inc.

Energy-efficient principles have been put into practice at the Southface
Energy and Resource Center in Atlanta, with a roof-integrated
photovoltaic system, a light-colored roof and plenty of ventilation.

Choices We Can Live With

Design and construction profes-
sionals are in a better position if they
can select energy-saving features
that are well suited to their project,
site and market. This may help avoid
the imposition of mandatory energy
code requirements that may be more
difficult and expensive to implement
and less suited to project needs.

We look forward to working with
design and building professionals
during the coming year in our
search for better building alterna-
tives. Our preliminary analysis of
commonly recommended energy-

saving features suggests that many
are cost effective, can improve pro-
Jject marketability, and may solve a
variety of additional problems while
contributing to energy savings and
comfort. The grant and model home
will provide design guidelines and a
real-world demonstration of energy
and resource efficient features that
meet today’s needs without compro-
mising the future.

Nick H. Huddleston, AIA, is an architect in
private practice and the project manager

for the “Energy Guidelines” grant.

Hawaii’s Leaders in Steel Home Fabrication Since 1980

e Termite Proof
* Hurricane/Fire Resistant
* No Shrinking, Cracking
e Cost Effective
e Free Consultation
P0. Box 2659
Ewa Beach, HI 96706-0659

Phone: 689-5400
Fax: 689-5406
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Green Architecture

Building homes for resource efficiency

Going Green in Hawaii

by Alan Ewell

Photo by Stephen Meder
Stand-alone
photovoltaic
systems
developed by
Hawaiian Electric
Light Company on
the Big Island
provide a good
example of local
companies’
commitment to
developing
energy-efficient
systems and
practices.

fter the oil embargo of 1974, a wave
of interest in energy efficiency swept
the country. Solar water heaters ap-
peared on rooftops, “superinsula-
tion” became a builder’s buzzword
and cars began to shrink. There was
great hope that the United States could be-
come energy independent.

Since that time, much progress has been

made, but much growth has also taken place.
As we near the turn of the century, the Unit-
ed States is, for the first time, dependent on
foreign sources for over 50 percent of its en-
ergy needs. In Hawaii that figure is over 90
percent, the highest of any state.

In response, there has been renewed in-
terest in reducing our energy use, but today
that concern also includes mandates to pro-
tect the environment, improve comfort and
rebuild our communities.

Mainland Cities Go Green

Building professionals across the nation
are searching for more cost-effective, re-
source-efficient ways to construct homes. Pi-
oneering and highly successful Green Builder
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programs have rapidly ignited interest in re-
source-efficient design and construction. For
example, every home in the Denver Parade of
Homes last year was built “green.” Govern-
ment programs including the Energy Star
home program and the Building America pro-
ject now reach millions of homeowners. Eigh-
teen states have Home Energy Rating Sys-
tems tied to financial incentives for buyers of
energy-efficient homes, and that number is

growing.

The HABIT Program

Now there is an exciting opportunity for
Hawaii’s builders, developers, government
agencies and energy providers to join this na-
tionwide effort to re-engineer homes for re-
source efficiency. The Hawaii Advanced
Building Technology Program (HABiT) was
created to encourage cost-effective, environ-
mentally responsible residential design and
construction. The program and related grant
projects have received over $400,000 in fund-
ing from the U.S. Environmental Protection
Agency, U.S. Department of Energy, The
Hawaii Department of Business, Economic
Development and Tourism, the Hawaii De-
partment of Health, the City and County of
Honolulu, and the American Institute of Ar-
chitects.

Along with training and technical support,
information is the cornerstone of the HABIT
approach (the “i” in HABIT). To convey that
information, the group has recently published
the Guide to Resource-Efficient Building in
Hawaii. The guide is organized around objec-
tives of energy efficiency, water quality and
conservation, superior indoor air quality, re-
source-efficient building materials, effective
construction waste management and envi-
ronmentally-sensitive pest control. The guide
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is available through the Honolulu
Chapter AIA, the Building Industry
Association of Hawaii, and the
* DBEDT Energy Conservation
Branch.

The HABIT Guide will be used to
train building professionals in a se-
ries of Advanced Building Technolo-
gy Workshops beginning this month
in all Hawaii counties. Featured
speakers will include nationally-
recognized resource-efficiency ex-
perts Steve Loken from the Center
for Resourceful Building Technology
in Missoula, Montana; and Joel
Schurke from the Cunningham
Group in Minneapolis.

From Theory to Practice

Beginning this summer, teams of
trained architects, builders and de-
velopers will begin work on a series
of demonstration homes that will
showcase the environmental objec-
tives of the program. Commitments
are in place for HABIT homes on
Kauai, Maui and the Big Island.

On Oahu, the program has con-
cluded a preliminary partnership
agreement with the CARB group,
one of four national Building Amer-
ica teams. CARB has agreed to com-
mit $250,000 in funding for re-
search, design and evaluation and
up to $50,000 in donated materials
to a joint demonstration home pro-
ject. The program is currently seek-
ing a developer partner to build the
Oahu home and other local spon-
sors to provide matching funds and
in-kind donations. The project will
benefit from the CARB group’s ex-
perience with the Building America
Program and should receive nation-
al as well as local recognition.

Marketing Green Homes
One of the key components of
successful green building programs
has been creating tools that help
home buyers identify resource-effi-
cient homes and provide a means
for green builders to differentiate
themselves in the marketplace.
HABIT, working with Realtors and
mortgage lenders, will create a
Home-Efficiency Rating System de-

signed to quantify resource-efficient
features of homes.

Based on these ratings, home
buyers will qualify for financial in-
centives which may include free ap-
praisals, lower points and closing
costs, or higher debt-to-earnings ra-
tios. Builders will be able to point
with pride to homes certified by an
independent rating program as su-
perior in design and construction.

Our homes have a major impact
on the state’s economy, yet Hawaii
has been slow to assess the impact
of our communities on our environ-
mental and economic resources.

HABIT offers the opportunity for
Hawaii’s architects, builders and
developers to work together to de-
fine innovative solutions to reduce
construction costs, increase comfort
and energy efficiency of homes, and
improve the quality of life in our
communities.

Alan Ewell is project manager for the
Hawaii Advanced Building Technology
Program. He is an architect and builder
with 20 years of experience in energy-effi-
cient residential construction. For more
information about HABIT projects, publi-
cations and workshops, call 945-3853.

Earth
Friendly
Companies

Companies here are advertisers in this issue.

Aloha Plastic Recycling

Aloha Plastic Recycling, Inc.
uses post-consumer recycled
plastic. It is sorted, ground up,
melted then extruded, producing
products that are termite and
weatherproof, lasting 35-50 years.
For more information, contact
Jacqueline Ambrose at (808) 877-
0822.

S & G Construction, Inc.

For that dream home or ex-
tension, consider building with
light-gauge steel. It is termite-
proof, hurricane and fire resis-
tant, won’t shrink or crack and
can save 25 percent over wood
products.

For a free estimate and con-
sultation, call S & G Construc-
tion, Inc. at 689-5400.

Termi-Mesh

The Termi-Mesh System is ef-
fective against all species of sub-
terranean termites. The marine-
grade stainless steel woven wire
mesh physically barricades ter-

mites i
from entering the struc-
ture. The system will last the
lifetime of the structure and is
good for the environment be-
cause it eliminates the need for
chemical treatment of the soil.
With liability claims occurring
regularly for termite entry into
buildings, the Termi-Mesh Sys-
tem makes sense not only for the
consumer but for the architect
and builder as well. For more in-
formation, call 843-1968.

57 Builders Ltd.

Steel framing has been in-
creasing in popularity for both
industrial-commercial and com-
munity applications in Hawaii
and is a recyclable, earth-friend-
ly material. For 15 years, Jianjie
Ji, MFA, has been specializing in
steel structure work and concrete
for custom homes, warehouses
and commercial buildings. For
more information, call 57
Builders Ltd. at 255-5777.
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Project Profile:

KAPOLEI POLICE STATION

he establishment of a major
regional government complex
in Kapolei is a part of the mas-
ter plan for Oahu's Second City. The
Kapolei Police Station currently un-
der construction is a major compo-
nent of that plan and is intended to
serve the growing communities of
Leeward and Central Oahu.
When completed, approxi-
mately 250 police officers
and civilian personnel will
be assigned to the station.

In addition to conform-
ing with the urban design
plan and guidelines estab-
lished for the City of
Kapolei, a major goal of
the design was to create a
“Hawaiian style” building
that would welcome the
surrounding neighborhood
and be responsive to the
needs of the community.

Architecturally, emphasis
was placed on creating an
entrance sequence which
would orient a visitor easi-
ly and comfortably. Dou-
ble-pitched clay tile roofs,
wide overhangs and walk-
ways, deep, inset window open-
ings, precast art panels and murals,
and native Hawaiian landscaping
help to reinforce the Hawaiian
sense of place.

The station is a two-phase pro-
ject, with the first phase consisting
of an approximately 51,000 square-
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foot regional police station, includ-
ing departments for Narcotics/Vice
Division, Receiving, Regional Patrol,
Juvenile Services Division, and Crim-
inal Investigation (C.I.D.). The sta-
tion consists of three levels: one
below-grade basement level hous-
ing the holding cell block, and two

above-grade levels of administra-
tive and public spaces. Separate an-
cillary structures include a clean/de-
tail  building (for searching
confiscated vehicles), a fuel station
and a covered trash enclosure.

The configuration also allows for
the future construction of a 14,000

PAID ADVERTISEMENT

square-foot Phase Il addition which
will provide office and storage space
for the Finance and Records Division.

The construction of the building
basement level below the first floor
is concrete, and construction of the
two upper levels above the first
floor is structural steel. Structural

Rendering by Carter Black

The Kapolei Police Station is a part of the City and County of Honolulu’s commitment to
develop the “Second City.”

steel is also used on the separate
secondary structures.

The decision to use steel as the
major framing material was made
early in the design process. The ad-
vantages of using structural steel
over other systems included ease of
construction, relatively quick erec-
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™ tion time, flexibility for both archi-

tectural and structural design, and
lighter overall structure weight.

The use of concrete above the
ground floor was ruled out as it
would have created “bulkier”
columns and added additional
weight to the overall structure. The
added weight would have translat-
ed into greater seismic forces
which would have to have been
addressed.

The slenderness of the steel
wide flange columns and the ab-
sence of any internal first floor
shear walls allowed for a greater
flexibility of the building’s space
plan. Lateral forces above the first
floor are resisted by steel ordinary
moment-resisting frames (OMRF)
which were modeled using the
RISA  2-Dimensional Structural
Analysis computer program.

A major feature of the building
is a two-story entry atrium which
required that the structure be ex-
posed to view. Special structural
consideration was given to this
area as the roof truss is cross
braced with slender tube steel web
members connected to the top and
bottom chord with custom-de-
signed slotted gusset plates. Con-
nections are to be welded and

ground smooth versus bolted. The
finished product will be a smooth
and clean structural element with a
light-weight, lace-like appearance.

The exterior walls above the first
floor are framed with cold formed
metal framing clad with exterior
sheathing board. A textured exte-
rior wall finish will be applied as
the final finish. Like the decision to
use structural steel, the cold
formed metal framing allowed for
flexibility in the design of the exte-
rior wall. Window size and place-
ment could be easily modified as
the design progressed. In addition,
the exterior wall plane was able to
be articulated with deep window
recesses, pilasters, bulkheads and
soffits.

The structural floor systems con-
sist of grade slabs, precast pre-
stressed concrete planks (either 14"
tritees or 3-1/2" thick solid planks
at the first floor level) and con-
crete topping over 16 gauge metal
decking (at the second floor). The
use of precast elements enabled
greater span lengths, and the use
of concrete over metal decking al-
lowed a lighter structure versus
concrete columns and beams.

The double pitched roof was also
easily achieved with the use of

PAID ADVERTISEMENT

structural steel. Roof trusses and
bent steel wide flange beams were
utilized to create this element found
on many Hawaiian structures.

The use of steel for the Kapolei
Police Station has proven to be an
effective material of choice in fram-
ing the structure of the building. Its
versatility has provided the re-
quired flexibility driven by the
users’ needs without compromising
the strength and integrity required
for the project.

by Emile C. Alano, AIA, Associate,
Architects Hawaii Ltd.

KAPOLEI PoLICE STATION

Credits:

Client/Developer
City & County of Honolulu
Mayor Jeremy Harris
Department of Design and
Construction

Architect
Architects Hawaii Ltd.

Structural Engineer
SSFM Engineers, Inc.

Structural Steel
S & M Welding Co., Ltd.

General Contractor
Okada Trucking Co., Ltd.

STEEL FABRICATOR
AND ERECTORS

call 839-51 11
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Green Architecture

From garbage to greenbacks

Recycling Construction Waste

by Gail Suzuki-Jones, Assoc. AlA

t is estimated that the demoli-

tion of a typical single family

home generates four pounds of

construction and demolition (C

& D) waste per square foot. An

average 1,500 square foot home
therefore generates approximately
three tons of waste.

The annual statewide estimate
for C & D waste was recently esti-
mated to be 600,000 tons. On Oahu,
roughly 34 percent of the waste
stream is C & D material. These sta-
tistics explain why both the State
and the City and County of Honolu-
lu have targeted C & D material for
diversion from landfill disposal.

On May 1, 1998, the City and
County imposed a restriction on the
amount of C & D waste that can be
disposed of at Waimanalo Gulch,
the county’s only Municipal Solid
Waste (MSW) landfill. No more
than 10 percent of the load’s volume
can contain C & D material.

The legal alternatives to the MSW
landfill are disposal at Island Demo,
the C & D transfer station and recy-
cling facility in Mapunapuna; or dis-
posal at the PVT Land Company fa-
cility in Nanakuli, Oahu’s only C & D
landfill. (Maui is the only other island
with a C & D landfill.) In addition to
the MSW landfill restriction, tipping
fees have continued to increase.

Increased tipping fees and a lack
of disposal sites have led to illegal
dumping, which poses a threat to
environmental and human health.
State officials estimate there are at
least 20 illegal dumps on Oahu’s
Leeward coast alone.

Materials from a recent warehouse demolition project at Hickam Air Force
Base were recycled.

Don't dump, recycle

Contractors and waste haulers
have been exploring ways to reduce
the amount of waste dumped at land-
fills and gain the economic benefits of
recycling. Recycling materials such
as aluminum and steel can produce
revenues to help offset the hauling
costs of other materials. Coordination
with subcontractors and haulers can
result in a program that will keep re-
cyclables and trash separate.

Local companies have demon-
strated the economic and environ-
mental value of recycling and
reusing C & D material. As exam-
ples, last year Island Demo diverted
5,331 tons of C & D from landfills
by segregating and recycling C & D
debris. Transcend, a demolition, ex-
cavating and hauling company on
Oahu, recycled 45,000 tons of con-
crete, 2,300 tons of scrap ferrous
material and 300 tons of aluminum.

Government and industry-spon-
sored workshops in 1998 offered in-
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depth training and successful case
studies to promote recycling and
reuse of C & D materials. For copies
of documents from the workshops,
call the Clean Hawaii Center at 587-
3802. The Hawaii Materials Ex-
change provides a means for
reusing unwanted material. Con-
tact www.himex.org for information.

With the limited land area of an
island state, conserving landfill ca-
pacity is becoming more critical.
More contractors, subcontractors
and other companies are seeing the
value of recycling and reusing C &
D materials. In these tough eco-
nomic times, using C & D waste as
a source of revenue has tremendous
potential.

Gail Suzuki-Jones is materials exchange
specialist with the Clean Hawaii Center,
Energy, Resources and Technology
Division, Department of Business,
Economic Development and Tourism. She
is co-chair of the AIA Energy and
Environment Commuittee.



Ocean Pointe commits to steel framing

Steel as a

Selling Point

by John White

teel framing has become a de-
sirable feature in the market-
ing of new homes, according to
local developers, and the
Ocean Pointe development by
Haseko provides a good exam-
ple. The 4,850 homes planned for the
Ewa site will be constructed with
steel framing, and the developers
want customers to know about it.

Every month, Kenneth Choate,
executive vice president of Haseko
Construction, Inc., takes customers
on a tour of the job site. “Our buyers
are making a major investment in a
product that’s largely a mystery to
them. They don’t understand the
building process and have a lot of
questions,” Choate said.

Most consumers are receptive to
the idea of steel framing but have
never seen how a steel framed build-
ing is put together, he said.

“We show them steel members,
the fastening and anchoring devices
and how we assemble them. We tell
them why it’s engineered a certain
way, why bolts need to be placed in
certain areas. We try to convey a
sense of the structural engineering
that’s behind a steel-framed home.”

Choate said the Ocean Pointe de-
velopers decided to use steel because
it is resistant to termites, fungus,
dry rot and fires, galvanized so it
won’t rust, and considered environ-
mentally friendly because it is recy-
clable. These features are explained
to the tour participants.

Shifting from wood to steel fram-
ing requires special training. “The
tools are completely different; instead

Steel and Structural Materials

of using a nail gun,
you use a screw
gun,” said Choate.
But after an initial
period of adjust-
ment, the builders
have found that they can build faster
with steel in part because they can
panelize different items, according to
Choate.

The steel is shipped to Hawaii as
rolls of sheet metal. Once delivered,
the material is made into studs, joists
and track material by cold forming.

- We've Trip
Capacity

<

home buyers.

_— T =

Kenneth Choate (center) explains how a steel-framed
home is constructed to a group of Ocean Pointe

According to Choate, the response
to the tours has been excellent. Cus-
tomers leave with a sense that the
builders take pride in their work and
enjoy showing owners what goes into
the construction of their homes, he
said.

cd Production

at Our New Facility!

Phone: 682-1305

91-047 Hanua Street Kapolei, Hawaii 96707
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Award of Excellence

Single Family Residential

Jeffrey Nishi & Associates/Architects
The Dragon House

The roof eaves and trellises provide shade and shelter over Photos by Augie Salbosa
the structurally expressive concrete columns.

Jury’s Comments:
“All good projects require

good clients.”

requirement of this project was to
design a residence to be used as the
main family house for 100 years.
The interior rooms share common
spaces to create a spacious atmos-
phere and to maintain view lines
through adjacent spaces. Strong considera-
tion was given toward a dramatic view from
the site. The home is appropriate to the
space, site and Hawaii’s climate.

Credits

Client:
Anonymous

Architects:

Jeffrey Nishi &
Associates/Architects

Norman Lacayo

Contractor:
Design Build Inc.

Consultants:

Civil: DHC Hawaii Corp.

Structural: JAI/Adams
Allison Inc.

Electrical: Yuki Matsumoto
and Assoc.

Landscape: Walters Kimura
Motoda Inc.

Interiors: Lacayo Interiors

Rooms were designed to blend into each
other to create a feeling of spaciousness.
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EXTERIOR INSULATION AND

FINISH SYSTEMS

By Justin M. Koizumi, CCS

E xterior Insulation and Finish Systems (EIFS) are multi-
layered exterior wall cladding consisting of a rein-
forced, aggregated, resin modified coating applied to rigid
insulation which is adhered or mechanically attached to a
base substrate. The aggregated coating has an outward fin-
ish appearance of portland cement plaster or stucco and is
also referred to as “synthetic plaster.”

The aggregated coating is put together in two coats. The
base coat is commonly reinforced with a fiberglass mesh
and the top coat or finish coat, which is the aggregated
component, is a colored decorative finish coating. The orig-
inal coatings consisted of all acrylic and acrylic-modified
portland cements. Today, manufacturers have further mod-
ified the acrylic technology or have added forms of silicone
to the acrylic formulations to achieve further enhance-
ments.

EIFS was originally developed in West Germany in the
1950s for masonry on commercial buildings. In the 1960s,
it was used for the European modular home market. By the
19708 this product found its way into the North American
marketplace. Today, EIFS accounts for 23 percent of the
U.S. commercial exterior wall market and 2 percent of the
residential wall market.

Basic Types - Traditional

Currently, the EIFS Industry Members Association,
Inc., which represents manufacturers, suppliers, applica-
tors and contractors involved with EIFS, recognizes two
basic forms of EIFS — polymer modified or PM systems and
polymer based or PB systems.

The systems are differentiated by their “base coating”
thickness. PM systems may be 1/4" to 3/8" in thickness
while PB systems are typically 1/16" minimum in thickness.
\Winish coats are Llypically 1/16" in thickness. PM systems
being thicker, more rigid and less flexible are referred to as
“hard coat” systems, while PB systems being thinner, less
rigid and more flexible are referred to as “soft coal” sys-
tems.

Basic Types -
Direct
Applied

A variation
on the tradi-
tional systems has become prevalent in Hawaii and U.S.
southern states. It is called the “direct applied” system, in
which the base and finish coats are applied directly to a
base sheathing applied to metal stud framing. “Direct-
applied” does not include applications of the coalings
directly to concrete and masonry.

Types of sheathing which have been used include ply-
wood, OSB (oriented strand board), exterior gypsum
sheathing, cement board, and gypsum sheathing with a sil-
icone treated core. Not all of these sheathings are approved
by manufacturers and should be verified for their approval
under project conditions of use.

Hawaii Convention Center photo by Olivier Koning

Rigid Insulation Base

Rigid insulation, which forms the other half of an EIFS
assembly, may be extruded polystyrene, expanded poly-
styrene or polyisocyanurate. The polystyrene insulations
form the bulk of the EIFS market. Traditionally, the thicker
PM coatings are applied over mechanically attached lath
(fiberglass or wire mesh) and mechanically attached
extruded polystyrene to its base substrate. The stiffer
extruded polystyrene provides a more compatible substrate
for the more rigid PM systems and needs mechanical fas-
teners. The more flexible PB systems can be adhered direct-
ly to the less rigid, expanded polystyrene which in turn can
be adhesively attached to its base substrate. Typically, man-
ufacturers do not allow use of insulation panels with a
thickness of less than 3/4"; therefore, cut profiles in thick-
er boards should not be less than 3/4" in thickness.

Base and Finish Coatings
Base coatings may be all acrylic or acrylic-modified
cements. Many base coatings have fiber as an added rein-
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forcement. Where heavier profiled textures are required,
cementitious base coats are used. Where the base coat
comes closer Lo the 1/4" thickness. it starts to take on the
characteristics of a PM rather than a PB system.

There are basically four types of finish coats. They may
be all acrylic, elastomeric, the new altered acrylic technolo-
oy, or the siliconized acrylic coatings. The finish coats are typ-
ically aggregated with calcium carbonate, marble or quartz
silica. Some can contain ferrous elements which can be sen-
sitive in environments that can corrode (rust) these materi-
als, but this can be minimized through proper selection.

Coatings and Their Modifications

Traditional EIFS coatings are all acrylic or acrylic-
modified cements. Elastomeric coatings are touted as more
water-resistant, while improving elasticity; however, for
some dirt pick-up increases. The most current innovations
are two types which include a further refinement in the
basic acrvlic technology or the addition of silicone to the
basic acrylic formulation. These new coatings are said to
decrease the amount of dirt pick-up, and in the case of the
silicone modified products, to assist in the drying process
by shedding water more readily.

Substrates

Traditional EIFS assemblies with coalings over a rigid
insulation offer the most stable of the EIFS systems. The
rigid insulation protects the underlying structure from ther-
mal changes and cushions movements in the structure,
thereby preventing potential cracking.

Direct applied systems are applied to the base sub-
strate and are therefore highly dependent on the mechan-
ics of the base substrate. Direct applied systems have been
very successful but require more attention to the physics
affecting each selected system.

Performance - Fire

The coating portion has an ASTM E 84, surface burn-
ing characteristic with a flame spread of 5 maximum and
smoke developed of 10 maximum. Rigid insulation has a
flame spread of 25 or less. However, its smoke developed
goes as high as 450. In addition to ASTM E 84, EIFS sys-
tems should pass UBC 17-6, the Full Scale Multi-Story Test,
ASTM E 119, and the modified ASTM E 108 test. The fire
tests, which are usually acceptable to authorities, confirm
that EIFS systems when used as an exterior cladding do not
adversely affect the fire safety of the building.

Performance - Impact Resistance
EIFS systems can be reinforced against high impact.
Manufacturers typically use alkalai-resistant fiberglass
mesh in different weights that range from around a low of
4.5 0z/sy to a high of about 20 oz/sy. ASTM D 2794 (EIMA
101.86) and ASTM D 1037 are standardized impact tests.
The lightest-weight meshes are used for formability

around highly complex architectural details. The heavy-
weight meshes are used where high impact loads are antic-
ipated. EIMA 101.86 classifies standard, medium, high
and ultra-high impact loads, which range from 25 ft-1bs o™
150 ft-1bs or more. There is no standardization of meshes
between manufacturers, and a combination of meshes may
be required.

Performance - Wind

Wind performance is dependent upon bond strength to
the substrate and substrate performance. It is not uncom-
mon in hurricane or typhoon areas to encounter wind loads
up to 200 psf or more. Manufacturers’ publications indicate
that bond strengths up to 180 psf and greater can be
achieved in accordance with ASTM E 330, including for
direct applied systems.

Performance - Water Intrusion

EIFS is most sensitive at the joints which is also true
for all wall cladding systems. The original EIFS systems are
called “barrier” systems as they are designed to prevent
water from intruding into the system. Redundancy is often
provided with the addition of building paper or some other
moisture barrier (in sheathed systems).

Currently, manufacturers are touting “drainage” sys-
tems. These systems are designed to let intrusive water to
escape oul the system either by channels grooved into the
insulation or adding a drainage mat behind the rigid insula- ™
lion.

Whether using a “barrier” or “drainage” system, proper
joint design is critical. Low modulus elastomeric sealants
are typically recommended at “backwrapped” rigid insulation
or sheathing to minimize potential delamination by pull-off of
the coatings due to sealant movement at the joints.

PB systems are generally considered monolithic and
require joints only where the base structure require them,
such as at openings and where other types of movement
may occur. Manufacturers may limit how monolithic walls
may be. One publishes a 75 feet maximum limit. PM sys-
tems being more rigid tend to perform very similarly to tra-
ditional portland cement plaster systems and control joints
are required every 150 square feet.

Direct applied systems are dependent upon the ther-
mal expansion and other movement qualities of the base
substrate used and control joints should be located in
accordance with the physics of that substrate.

Whether EIFS is distinguished by its method of overall
assembly, its method of coating assembly or how it pre-
vents water intrusion, the systems have had a long history
of success. While no syvstem is without its sensitivities,
proper understanding of the physics impacting it and «
resulting proper design and installation will go a long \\'ay\
to ensuring the continued success of this type of wall
cladding material. &)
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“CAST STONE:

THE DRY-CAST METHOD

by Peter Morocco

History

The use of stone as an architectural detail can be traced
back to early known history. The aesthetics and strength of
stone make it a fine material to work with in many appli-
cations. Stone is the dominant construction material in
many architectural marvels of the world — the pyramids of
Egypt and Central America, and the grand castles of Furope
and Asia.

Cast stone is also referred to as “simulated stone.” Its
first use dates as far back as 1138. The first extensive use
of cast stone was in London in the 1900s. In America. cast
stone was popularized in the 1920s. Many of the earlier ap-
plications of cast stone were carved details from large
blocks cast at the job site. Instead of carving and/or ship-
ping large blocks from a quarry, it was faster and more eco-
nomical to make blocks of stone and detail them to the ex-
act specifications at the installation site.

Is it real... or is it Big Rock?

Big Rock’s stone looks so real, it is impossible to tell the difference. Established on Oahu in
1983, Hawaiian stone is our specialty. If you want the look of Hawaii, use Big Rock.

Dry-cast Stone

The dry-cast method
is a mix of limestone
sand, portland cement
(tvpically white Type II)
and as little water as
possible so that the mix
is dry or zero slump
(meaning just enough
water to activate the
cement). The mix is
then tamped into a
mold by ramming it with a pneumatic hammer. Color may
also be added to the mix.

Dry-cast. like wet-cast, can be formed into slabs. tile,
and ornamental profiled shapes and be applied with metal
anchorage and/or mortared in place.

Photo courtesy of Sierra Stone

e Coral, Lava, Moss Rock
* Applies to any surface
* Interior/Exterior

* Lightweight

* Custom orders

841-4005

1927 Republican St. ¢ Honolulu
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Differences Between Dry-cast and Wet-cast

Greater strength, density, and less porosity distinguish
dry-cast from the wet-cast process. The more water in the
mix, a higher percentage volume of water evaporates as it
cures, creating a more open structure between each micro-
scopic piece of sand and cement. A dry-cast product at-
tempts to use only enough water to activate the chemical
reaction and to attain a tighter-knit structure of sand and
cement. Combining this feature with the physical hammer-
ing of pneumatic tools, dry-cast stone is typically denser
and stronger than products cast by the wel process.

Dry-cast products generally have fewer defects after the
molding process than wet-cast products. The final product
has a fine grain surface free from any “bugholes™ or voids
left by water pockets. The texture is very similar to a lime-
stone or sandstone which is usually acceptable as the final
finish for these types of products. Wet-cast products will
typically require acid etching, sandblasting or some other
method for achieving an acceptable finish for the product.
Color control is much greater in a dry-cast producl because
it uses very little water. Deep colors such as black are more
readily achievable in the dry-cast process.

Range of Options

Today's market has a vast array of stone and simulated
stone products. There are basically seven choices: cut
stone, dry-cast stone, wet-cast stone, exterior insulation
and finish systems (also known as synthetic plaster), GFRC
(glass fiber reinforced concrete), FRP (fiberglass reinforced
plastic) and ceramic tile. All present different price points
and have various installation methods. Each has ils place
and purpose in the marketplace.

Cut stone is the most expensive and has the longest lead
times. Considered a lost art, there are few craftsmen who
can carve architectural details other than simple, square or
flat shapes.

Dry-cast stone costs less than cut stone, but costs more
than wet-cast products. Dry-cast products are Lypically
used as-cast. Wet-cast products can be simple gray, as-cast

concrete or have texture-altered finishes.
EIFS, GFRC and FRP are lighter than the cast stone and
are less expensive to install. The savings in materials can

sometimes be inconsequential, but the savings on the in-™~

stallation can be fairly substantial.

GFRC is concrete with fiberglass blown into a mold re-
sulting in a thin shell concrete product. This reduces up Lo
60 percent of the concrete that would be used in a similar
wet-cast product. The reduction in weight makes these
products faster and cheaper Lo install.

FRP can be made to look like stone and is very durable.
It too is a thin shell product. Boat hulls use this type of tech-
nology. Significantly lighter than GFRC, it is less expensive
to install than GFRC and is still very strong structurally.
However, manufacturers of FRP who use cheap resins will
have fading and warping problems which are controllable in
quality FRP products.

EIFS is often referred to as “synthetic plaster™ as it is an
alternative to portland cement plaster or stucco. It can be
made to look like cast stone. EIFS is the least expensive of
all the products in terms of materials and installation. It too
is a very light product and can be made to look like orna-
mental stone when the profiles are not intricate. The finish
is a soft coating that is most often placed over a rigid in-
sulation. Being softer, it requires a fiberglass reinforcement
when impact resistance is needed.

Within recent years, ceramic tile products have been
manufactured to look like stone. While these products have
been manufactured more for the flooring market, there is no
reason why these products will not eventually find their way
to the wall cladding market. Most of the products are in tile
form with a finish and texture which resemble marble and
granile. These products are not produced as yet in profiled
units similar to ornamental stone units.

Today’s market bears many simulated options and choic-
es. The lighter weight versions are less demanding on the
structural framing of a building, but the cast products come
closest to retaining the original feel, look and durability of
the original cut stone products. &)

v‘i“‘,’

two years

sequence used for project specifications

Y Y oYY

1999/2000

:37 Hawaii Building Products Directory

Published by the Honolulu Chapter, Construction Specifications Institute and PMP Company

Excellent target marketing to the construction industry
Places information about your products at the fingertips of construction professionals for

Uses CSI MasterFormat numbers and titles, which organize building products in the same

Cross-references manufacturers with their authorized representatives and distributors
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FREE

Educational & Technical
Support. The CCPI Research
Library gives you convenient
access to everything we know
about concrete and masonry.

Get the latest information on
industry standards, technology, design,
new products and techniques.
¢ Publications & videos
* Educational and training videos
® Technical support
* Seminars
Call the CCPI Research Library for details

Our 35th Year

Cement & Concrete
Products Industry

CCPI Member Firms: Ameron International / Ameron International, Maui / BOMAT, Ltd. / Con-Agg of Hawaii / Jas. W. Glover, Ltd., of Hawaii

Hilo Operation / Grace Pacific Concrete Products Company / Hale Kauai, Ltd. / Hawaii Concrete Products, Inc. / Hawaii Precast, Inc. /

Hawaiian Cement / Hawaiian Cement, C&A Div. / Hawaiian Cement Maui, C&A Div. / Hawaiian Bitumuls Paving & Precast Company / 2828 Paa Street, Suite 1110
Island Ready Mix Concrete, Ltd. / Maui Blocks / O. Thomas, Inc. Ready-Mix Concrete / Rocky Mountain Prestress / Tileco, Inc. / 5%

Walker Industries, Ltd. / West Hawaii Concrete. Honolulu, Hawaii 96819

CCPI Associate Member Firms: Concrete Coring Company of Hawaii / Grace Pacific Corp. / Kincaid & Associates-The Euclid Chemical Ph: (808) 833-1882

Company / Master Builders / Miyake Concrete Accessories, Inc. / OK Hardware & Construction Supply / Wire Products of Hawaii, Inc. Fax: (808) 833-6125

If you're building,
termite control
is another important decision to make.

Have you heard?

Hawaii Landscape is the best source of news
and information geared to decision-makers

in the landscape industry.

Reaching:
* Architects
* Landscape Architects -

i 3

The TERMI-MESH Systems keeps termites

* Landscape Contractors
behind bars - lifelong stainless steel mesh bars, e Nurs n \
and that's as good as you can get. DUf ff}’me
[ ]
DON’T BUILD YOUR HOME WITHOUT IT cvelopers

* Government officials

For advertising information

Phone: 843-1968 JIFERMI
one i

Lic. #BG-212
ic. #BC-21289 HAWAII INC call 621—8200 :
Qua‘lity without COIIlpI'Omise Mark Zanetti ext. 224




DON'T
LET A
GooD
PLAN
DOWN...

with less than quality
construction. Whether
the job is new commer-
cial, remodeling or
expansion, fast track or
minutely technical, small
budget or big, hire the
contractor who will make
sure the design meets
the measure of the
dream in the real world
— and save money,
time and worry in the
process.

A

ALLIED
BUILDERS
SYSTEM

Teamwork.
Qur motto.
Our method.
1717 Akahi Street

Honolulu, Hawaii
96819

Telephone
(808) 847-3763

Fax
(808) 842-3905

Contractor License
ABC-5068




