NA Case for SlenderWalb

Six case studiesn the composite precast concrete cladding system

SLENERWALL

Architectural Precast Concrete/ Steel Stud Building Panels




Sections:

1. What is SlenderWall?
2. Case Studies:

i ‘]!d‘ | ‘
Johns HopkinglospitalNelson Harvey BuildingBaltimore

U.S. Army Command.egalHeadquarterd-ort Belvoir, Virginia

O P

]

Cleveland Clinic Holiday InnCleveland



What i1s SlenderWall?

More than just dightweightprecast architectural panel, SlenderWall is an entire envelope system in a
monolithic, panelized unit. TheiB. exterior face is a composite of architectural concretepahinyl
alcohol (PVA) fibers with weldedvire reinforcement. Stainlesteel fasteners attach this exterior
concrete face to t4nd 16gauge, G90 galvanizesteel studs in a way that creates a thermal aithgs

is filled with factoryapplied, closedell foam insulation.

The entire SlenderWall assembly tips the scales at just a third the weight of a traéitiorialck
architectural precast panel. Its cost and installagificiency benefits really come into play in higbe
designs that incorporate largfarmat panels. In these projects, especially, architects will appreciate the
fact that a single set plans and details will take care of the entire building envelope. And, similarly,
contractors eliminate the scheduling and warranty ishag¢srisevhen multiple insulation and interior
framing crews are requirddand, in highrises, the challenges of bring in the oversized cranes
necessary to lift significantly heavier architectural precast panels intoglaedminated

SlenderWall is manufactured by a network of architectural precast concrete firms through licensing
agreements with EaSiet Worldwde. https://slenderwall.com/benefits/valuef-slenderwall



https://slenderwall.com/benefits/value-of-slenderwall

Case 1

On Time and On Schedulé With Style, Thanks to SlenderWall
Luxenbourg I, luxury apartment

Remaining on top in a competitive residential rental market requires developers to stay savvy on a range

of issues, from todayébés | atest color palettes to
Logisbourg, based in Quebec City, has managed thisvigh aplomb, with a portfolio that now includes

approximately 1,000 units across it s-sthrploxery own. It
apartment (or Arental condod in the Canadian vern

advanced precast wall systénslenderWall to its technology portfolio.

Remaining on top in a competitive residential rental market requires developers to stay savvy on a range

of issues, from todayds | at est .c¢heCanadiapfiarl et t es t o
Logisbourg, based in Quebec City, has managed this feat with aplomb, with a portfolio that now includes

approximately 1,000 units across it s-sthrploxery own. |t
apartment (orinréehealCacaddan vernacular), represe

advanced precast wall systérslenderWalli to its technology portfolio.




Innovative structural approach Logisbourg has a histbsuch innovatiofi in 2015, the company was

recognized by the Canadian financial services company Desjardins with a Desjardins Entrepreneurs

award for real estate development. Building design is just one of the ways the company demonstrates its
leadeship. For example, the first two buildings in the Luxenbourg development were among the earliest

in North America to feature the Finnish company P
structural system, also used for the Luxenbourg .

The gridbasedSlim Floor system is designed to allow for spans of up to 52 fieeta residential

developerthada | | ows f or more of tbhetdepéde ef.l AAmrd pdltadrss dted d
jobsite with predesigned, standardized connections that allowifoin faster construction than similar

approaches.

iWe are one of the only companies that build 1ike
says Logisbourg project manager J&mon Généroux, explaining how quickly Slim Floor buildings
canome together. OYou know exactly whaittosodki gei ng

LEGO bl ocks. 0




A perfect precast partner

SlenderWall, a product licensed BgsiSet Worldwide proved gperfect match with the Peikko system,
Généroux says. Thisdh-one approach i ncorporates precast conc.
wei ght assembly that also includes a vapor barrie
structual elements, SlenderWall panels are delivered to the customer ready for assembly, with

connections cast into place. And, when required, the panels also can be fabricated tdbéaringgd

which was a requirement with the Slim Wall plan.

Al todds hnorti sae ,hisgo we dondt have to have the | oad on
panels are designed to stack on top of each otherindlead r i ng f ashion. AFor five
problem with that

Speeding construction even furtheler@lerWall panels can be delivered with all windowsipstalled,

so the building envelope is essentially sealed once panels are installed and caulked. This was a valuable
option for Logisbourg because, as r&ashpiantecabt, notes
faster, and the quality is better.o




Strong performance and good looks

Beyond providing an accelerated construction schedule, SlenderWall panels also offered Logisbourg
performance advantages that are critical ina climate agchali ng as Quebec Cityobs.

|l ow temperatures drop well into the Fahrenheit sc
Zone 7 designation from the I nternational Code Co
(IECC). SenderWall panels feature closedll foam insulation that is installed at the factory to ensure
continuous, even coverage, along with the proprietary ThermaGuard connection system that creates an air
gap to reduce thermal transfer by as much as 25%, cethprma traditional architectural precast system.
Additionally, SlenderWall panels have been independently laboratory tested to meet IECC thermal
performance requirements up to Zone 8 in the United States and Canada.

SlenderWall also offered the developelvantages from an aesthetic standpoint, with finish options that

enabled consistency with a style set by the adjacent Luxenbourg Il building. That structure features a
facebrick pattern that SlenderWall licensed precast prodBB®L was able to replicate using

Sl ender Wall 6s Second Nature architectur al precast
labor versus a jobsii@stalled veneer approach, it also eliminates the possibilitytfeigroutjoint

| eaks a-=astintth@ g&actdryo r m
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Fabricating a strong relationship

BPDL&6s support proved invaluable in a range of ot
based precast concrete fabricator operatesnationally, with plants in Canada, the United States and

Brazil. The company offers a range of precast products, along with related design and engineering
assistance.

BPDL&6s expertise with Slender Wal | ptunate experieace r e | i e f
with the wall fabricator and competing product su
had a lot of trouble with coordination, and when the walls for Luxenbourg Il came to the site, there were

mi st akes, 0 Ge@ribifigramwmber of achiesiylstihg faustrations. Though the precast

product being supplied was, like SlenderWall, meant to include faafiplyed insulation, some panels

showed up missing that insulation and were rejected even before being removttefdmtivery truck.

iWe had a realithebgdakbkpgrivaanét there. o

So, when plans started developing for the third building on the Luxenbourg site, Généroux wanted clear
assurance this new projectos dliygstandadsa BRDL stoodooutl d me e
from the start.

AiWhen we asked for quotes, BPDL took care of weach
continued throughout the projectods diauwedlsopmardtl.y i
professional. And we had a great project manager

Construction on Luxenbourg Il was completed in late spring of 2017, and tenants now are moving into

the buildingds 54 | undramenities like central eaeuaamd undeddoru r i ng hi
radiant heating. Logisbourg now has moved on to plans for three more buildings on the site, with

SlenderWall and fabricator BPDL likely to remain team members for those projgetsmore.

AWe are now working omntglse 4hui5| édinmg 6pldoa GRNf®E O ukxu is
webll work with BPDL, because we had a very good

Casez:

Johns Hopkins Hospital Selects Innovative Precast

To Reclad Major Hospital Building
Nelson Harvey Building

Overcladding technique using SlenderWall insulated lightweight precast is key to sustainability at leading
hospital, boosting energy efficiency and durability while even improving interior acoustics.

Johns Hopkins Hospital operates in a dense, urban aledicpus in East Baltimore with an outsize
global reputation. Nestled amid the pioneering clinical and research facilities is the-Nalsey



Building, a 1970%ra modernist structure with narrow ribbon windows and long expanses of brick
colored to mate the nearby Halstead Building and the 1880s Billings Building, a campus landmark with
its classic dome. After opening a major new facility next door, the Zayed Bloomberg complex, the
hospital began renovating existing facilities on its East Baltimore asiniijhe ninestory NelsorHarvey

was a candidate for an interior renovation.

Yet, the opportunity to improve the buildingbs
beyond mere interior changes, says Dan McKelvey, an associate principalldimdjfmrivelope expert
with Ayers Saint Gross, the Baltimebased planning and architecture firm that has supported Johns
Hopkins for more than a decade.

AfLate in the game, during design development,
envebpe i ssues, 0 says Mc Kaand laidorick facadesonithialconereje t he exi s
masonry unit (CMU) backup on structural steel. AT
brick, and the window system was outdated. The buildingbadh nsul ati on in the wall

The design team strategized on how to address the exterior, and make it completely weathertight
and add sufficient insulation. Alt needed to be a
signaturebr i ck aest hetic on the campus, especially wit!/
says McKelvey. That ruled out one candidate, a lightweight metal panel system. So the architects
reviewed ways to reclad the building with a brick exterior @sd address the envelope failures.



The solution the team found was a surprise to many: Instead of removing and replacing the old
facade system, an overcladding system was devised using SlenderWall panels attached to the original
steel frame. At less th&0 pounds per square foot, precast SlenderWall sections would not be too heavy
for the existing structure one critical hurdle. Plus the fully insulated, hybrid panels could provide a
matching thirbrick finishi a classic brick exterior to perfectly cpfament the Johns Hopkins brand
image.

ARecycle in Placebo

According to Ayers Saint Gross, the recladding system could be attached while preserving the original
building cladding. The new SlenderWall precast sections would attach to the steel strypassing

the original exterior masonry wall through openings cut for access to the perimeter steel, using a
technique known as fAneedl i ng.-idstalled windpws,@ada gldzeds e ct i o
curtain wall would replace the original ribbaindows, with some metal panels added as an accent

material.

‘IHJ'MME

According to the architects, prevailing engineering codes dictated that the new overcladding
envel ope system could not exceed the buildingb6s d
structural member by 5%. Becauseltha i | darapgtdhad deflected severely, they would be



removed. fAThat reduced some of the dead | oad, and
metal cladding panels allowed us to remain under thoselimi 6 says McKel vey. I n f a
methods left enough available structural capacity to allow the hospital to add a green roof, which they had
desired.

iWe call a pr ojneodtaclei, kavhti ltihs isepyelfer abl e i n a
Mc Kel vey. fADemolition in a hospital campus affect
concern about the intake of dust into adjacerbaidd i ng units. 0 By preserving t
Hopkins was able to retain what would have been t
existing masonry fa-ade, which enhances the struc
thanksto the added thermal mass. It also improves the sound isolation of the interior-spaador a
hospital-- because the thickevalls helps reduce sound transmission, which is measured as STC, or
sound transmission coefficient, say the architects.

AThis is a unique and promising appli-cation of
Midland, the precast provider which developed the cladding system and licenses it through its sister
company, Easset Wor |l dwi de. i Re c | a dhdfacadg is & vaiudble altermativa i ni n g
for hospitals, civic buildings and other structures that need to remain open. It can also be used on tight

sites where demolition is difficult.o

McKelvey agrees, noting that many owners have large inventories ofgxistmu i | di ngs. A Y
canot move patients, so a reclad is best i f a hos
complicate the contractorés job tremendously, and

advantage for the owner waaving of time and money while gaining a more resilient and sustainable
buil ding. o

Greener Cladding for Greener Buildings

How green is the resulting Nelsotarvey Building? This overcladding technique has been designed by

Ayers Saint Gross and Wilmot &@ato achieve at least Green Star Il, a Baltimore city certification

approxi mately equivalent to LEED Silver. AAs this
under this program, we have worked closely with the city and the hospital toplappimpriate

standards for projects of this scope, 0 according

Sl ender Wal | benefits the green approach, adds
recycled materi al s, «ellbpeay feamysslationior panela dnd betwdea ganets,| o s e d
so this has become a very well i nsulated building

SlenderWall weighs about 28 Ibs. per square foot, with a unique composite construction that
all owed for the overcl addi ng tatah SrithMidiarel Corporaterd i n p |
cast and delivered 158 panels totaling about 27,164 square feet. Smith notes that the panels were specified
with a factoryapplied Endicott brick facing, keeping in continuity with the campus and the original 1970s
exteria.



Johns Hopkins Hospital and the design team also chose to include fapligd closedtell
foam insulation and a proprietary, advanced sealant system with integral leak detection called H20ut.
AfThe addition of t hese nggirttimeandonsie tlades, put atsw insdrancen ot 0
against future air and water infiltration as well as continuous insulation, adding significantly to the
enclosurebés thermal performance, 0 says Smith. Sle
comect its 2inchthick reinforced architectural precast concrete with the interior-stedlframe to
create a true composite, exterior/interior wall panel system. The panels are also available with the
optional continuous closezkll foam insulation as vieas factoryinstalled indows, offering savings in
time and onsite labor.

In March 2013, SmitMi dl and began installing the ¢l adding
Turner, and it was concluded in June. The short schedule showcased the benlefitdest\&ll in
reduced times and costs for production, shipping and installation, as well as decreasing the need for some
onsite trades.

After decades of wear and with a failing facade on their hands, Johns Hopkins Hospital stands to
benefit from an innovate architectural solution and a proven, robust wall system with excellent
acoustical STC ratings and insulating ability.

Project Facts: NelsonHarvey Building, Johns Hopkins Hospital

Building: Nine floors, about 180,000 square feet
Project type: Healthcare (renovation)
Location: Baltimore, Md.

Design challenge: Lightweight overcladding with brick finish to match campus,
with sealant/leak detection system

Delivery type: Negotiated construction contract
Total project cost: About $52 million

Owner: Johns Hopkins Hospital

Architects: Ayers Saint Gross, with Wilmot Sanz
General contractor: ~ Whiting-Turner

Precaster: SmithrMidland Corp., Midland, Va.

SlenderWalf Architectural Precast Specs

Number of panels: 158 total SlenderWall precast panels

Wall area: 27,164 square feet

Panel type: Precast panel with factoigpplied Endicott brick facing and
factory-applied closedatell foam insulation, with proprietary
H20ut advanced sealant system with leak detection

Panel finish: Endicott brick to match &

Manufacturer: Smith-Midland Corp. (manufacturdabricator)



Cases:

Montreal's Griffix: SlenderWall Makes a Clean,
Contemporary Mark for Expanding Skyline

Le Griffix Apartments




For a city making development in Montreal, SlenderWall seryegiee-looking design concept with
multiple construction benefits.

Urban revitalization is a major trend throughout North America, and although each individual
development brings its own specific obstacles, certain challenges are more universal. Howgwan

building respect the past of the existing neighborhood while also looking to the future? How can it be
constructed with the newest green building technologies and the most desired amenities at a reasonable
cost? With the aid of SlenderWall, the @xifcondominium project in Montreal offers a compelling

answer to these increasingly pertinent questions.

The Griffix reaches 20 stories above the corner of Peel and Wellington Streets in the Griffintown
neighborhood and houses 175 units of between 5d3 245 square feet, as well as commercial space on
the ground floor. The building, constructed atop the location's originadtong brick building, has a

clean, contemporary finish fagade combining 380 floeitoor height SlenderWall paneisfor a tdal of
50,000 square feet of SlenderWall claddingith a fully glazed curtain wall.

A variety of benefits led the project team to consider and employ SlenderWall for this major project.
Among those was the high-Rilue of the cladding and its relativeightweight, easyto-assembly nature.
SlenderWall's hybrid constructiona lightweight 2 inckthick precast panel fixed to a heagguge steel
framel provides both the exterior insulated envelope and an interior stud wall ready to receive gypsum
board.

SlenderWall's weight advantages over traditional precast par&ésbs. per square foot versus close to
85 Ibs. per square fobtalso made it an ideal specification. For example, the contractors could use
smaller, lowercost construction equipment ahdild the structural frame with smaller membdrisese
helped reduce steel tonnage and associated first costs as well as cantidweés constructioiphase
expenses for the owner. In addition, the ability of the system to beamafactured ofitealso helped
boost the speed of construction scheduling. This proved critical for the developer, who could get the
condominiums on the market before competitors in this rapidly changing neighborhood.

Yet cost was not the only consideration. The new dewatop also demanded a finish quality and
permanence that was truly modern in look yet could adapt to the context. The gray, séiniifiast
panels provide a simulated stone exterior that is trendy while also true to the area's history and aesthetic.

Unique history, big opportunity

A century ago, Griffintown was the beating heart of Montreal's waterfront industrial life. Located on the
Lachine Canal in the southeast corner of the city, "the Griff,” as it has been affectionately known, gave a
home to factdes, breweries, shipping companies, the Port of Montreal, and other operations needing easy
access to waterways or transportation. But in 1959, as the opening of the St. Lawrence Expressway meant
the closing of the Lachine Carialnd a drop in Griffintow's economic importance. Less than a decade

later, the Bonaventure Expressway was opened, severing Griffintown from the rest of Montreal.



Starting in the 1990s, artists began to gravitate towards the neighborhood, slowly turning it into one of
Montreal'scultural centers. In early 2012, the city of Montreal unveiled its new urban plan for downtown,
including Griffintown.

Seeking to attract an urbane clientele, Griffix was conceived by Diamond Trust and Investissement
Poirieri along with their lead desidirm, Geiger Huot Architect$ as a lifestyle choice with a long list

of amenities including a balcony for each unit, a furnished roof terrace with stunning views of Montreal
and its surroundings, highly energificient HYAC systems and windows, and olucse, its location.

The compatibility of all these needs with the lightweight, flexible hybrid system of SlenderWall panels,
created an instant appeal for the developers, architect, fabricators and contractors.

Nearby, Griffintown began to show signshaing a highly livable, walkable neighborhood. Along with

six new public green spaces and $93 million of public investment, city planners enacted a residential
rezoning for much of Griffintown, opening the door for redevelopment of the area as a desirable
waterfront location for mixedise towers like Griffix. Young professionals, drawn by the interesting
historical atmosphere and easy access to Montreal's new "cultural corridor" of art galleries, restaurants,
shopping, parks, and transportation, came téfisto get a feel for the building and locale.



