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SECTI ON 074229

TERRACOTTA RAI NSCREEN PANELS

PART 1 - GENERAL
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DESCRI PTI ON

This section specifies terracotta rai nscreen panel systens as
shown.

RELATED WORK

Sust ai nabl e desi gn requi renents and procedures including
subm ttal requirenments: Section 018111, SUSTAI NABLE DESI GN
REQUI REMENTS.

Procedures and requirenments for managi ng and di sposing
construction and denolition waste: Section 017419, CONSTRUCTI ON
WASTE MANAGEMENT

Blast mitigation shielding: Section 055400, COLD- FORMED METAL
FRAM NG

Seal ant: Section 079200, JO NT SEALANTS.

Air barrier/waterproofing menbrane: Section 072713, MODI FI ED
Bl TUM NOUS SHEET Al R BARRI ERS

Seal ant: Section 079200, JO NT SEALANTS.

Col or and texture of finish: Section 090600, SCHEDULE FOR
FI NI SHES.

SYSTEM DESCRI PTI ON

A conpl ete, pre-engineered al um num or stainless steel clip and
sub-girt system wth alum num stud framing, insulation where

i ndi cated, closure pieces, trimand flashing. The systemis to be
conposed of double-leaf clay (terracotta) tiles, which can only be
renoved on purpose by using a special tool, tiles hung on al um num
or stainless steel clips, at head grooves and base channel s,
connected to vertical alum numsub-frane. The sub-frame is
attached to horizontal aluminum “L” or “Z” profile which are
attached with al um num or stainless steel clip angles to the
structur al

Design systemto allow for all novenents within structure, and to
support loads transferred fromthe adjacent construction and to
fit within the space allotted w thout projections into the
fini shed space as shown on the Draw ngs.

Insulation air barrier/waterproofing nenbrane houl d not be
vi sible when viewing the terracotta tile assenbly.
MANUFACTURER S QUALI FI CATI ONS

Terracotta rainscreen panels shall be products of a manufacturer
regul arly engaged in the fabrication of the type and desi gn shown
and specifi ed.

SUBM TTALS

Subnit in accordance with Section 013323, SHOP DRAW NGS, PRODUCT
DATA, AND SAMPLES.
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B. Sanples: Terracotta panels, mninmm 300 nmx 300 mm (12 inch by
12 inch) showi ng finish, each color and texture.

C. Delegated-Design Submittal: For terracotta rainscreen system
i ndicated to conply with perfornmance requirenents and design
criteria, including analysis data (structural cal cul ations) signed
and seal ed by the qualified professional engineer licensed in the
State of California responsible for their preparation

D. Shop Drawi ngs: Wall panels, show ng details of construction and
installation. Support fram ng thickness and kind of nmateri al
cl osures, flashing, fastenings and rel ated conponents and
accessori es.

1. Include building elevations and fl oor plans showi ng terracotta
panel s specifically identified.
2. Include large scale drawi ngs and details of terracotta panels

and support fram ng system showi ng terracotta panel dinensions
and di mensioned rel ationship to other building conponents;

| ocation and sizes of support fram ng nmenbers, fasteners, and
ot her conponents.

3. Include detail drawi ngs showing interface w th adjacent
bui | di ng conponents such as wi ndow and door openings, flashing,
wat er pr oofi ng, and ot her perineter details.

E. Manufacturer's Literature and Data: Wall panels
F. LEED Submittals: Submit in accordance with Section 018111

1. LEED submittals are in addition to other submittals. |If
submitted itemis identical to that submitted to conply with
other requirenments, submt duplicate copies as a separate
submittal to verify conpliance with indicated LEED
requi renents.

2. LEED Product Data Submittal Form Submit conpleted product
data form provi ded by the Contracting Officer's Representative;
certified by vendor, installer, subcontractor, and/or
manuf act urer as appropriate.

1.6 PRECONSTRUCTI ON TESTI NG OF TERRACOTTA TI LES

A. Absorption: Test according to ASTM C 67 using 24 hour subnersion
and 5 hours boiling (separate sets of specinens, mininmmb5
speci mens each). Absorption by subnersion shall not exceed 5
percent average, 7 percent individual specinen. Absorption by
boiling shall not exceed: 7 percent average, 9 percent individua
speci men.

B. Freezing and Thawi ng: Test according to ASTM C 67 for 100 cycles
requiring mnimumof 50 days (mininmumb5 specinmens). No specinen
shall [ose nmore than 3 percent of its original dry weight. No
speci nen shall crack, crunble or fracture. Specinens shal
conformto approved col or range sanples before and after testing.

C. Breaking Load: Test according to nodified ASTM C 67 (m nimm5
speci mens). Supports shall be actual hardware used for this
project. Apply load at mi d-span between supports. Report shal
i ncl ude breaking | oad, calculated section nodul es at m d-span, and
cal cul at ed breaking stress.
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Accel erat ed Weat hering: Test according to nodified ASTM E773-01
high humidity test for 42 days, accelerated weather cycle test for
252 cycles, frost point and due point do not apply (mninum5
speci mens). No specinmen shall |ose nore than 3 percent of its
original dry weight. No specinen shall crack, crunble or fracture.
Speci mens shall conformto approved col or range sanple before and
after testing.

Separate sets of specinens are required to be tested for each
conbi nati on of color and texture. For a given color and texture
conbi nati on, the nbost comon size tile for the project shall be
tested, except for breaking | oad, where tile size corresponding to
maxi mum span shall be tested. If nmultiple widths occur to maxi num
span, test width shall be selected by Architect.

VI SUAL MOCK- UP

Wthin 30 cal endar days from approval of sanples, build a nockup
to denonstrate aesthetic effects and set quality standards for
terracotta rainscreen panels as directed by the Resident Engi neer
As a mninmum visual nockup shall be 3.00 mby 3.00 m (10 feet by
10 feet) showing terracotta panel finish, color, pattern, and
joinery, with at |east one corner return

The Resident Engineer’s review and approval of visual mockup
shall occur prior to any production of materials to be installed
in the project.

Approval of nockups does not constitute approval of deviations
fromthe Contract Docunents contained in nmockups unl ess Resident
Engi neer specifically approves such deviations in witing.

Mockup shall remain in place for the duration of the project to
establish the standard of quality for terracotta finish, color
and j oi nery.

For determnation of acceptability and neeting of the specified
criteria, the viewi ng distance for the visual nockup shall be 3.00
m (10 feet) for exterior surfaces where the observer can be within
3.00 m (10 feet) of the surface, and 15.00 m (50 feet) for the
remai ni ng surfaces.

Fini sh and texture approved by Resident Engineer will be used as
a standard of quality for renainder of work.
PERFORVMANCE REQUI REMENTS

Del egat ed Design: Design terracotta rainscreen panel systens and
support fram ng, including conplete engineering analysis by a
qgual i fi ed professional engineer, using performance requirenments
and design criteria indicated.

Structural Loads:

1. Wnd Loads: Per the 2012 International Building Code and ASCE
7-10.

a. Basic Wnd Speed: (Utimate): 51 m's (115 nph)
b. Exposure Category: C

c. Design for positive and negative pressure in accordance
with I BC Chapter 16 and ASCE 7
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d. Deflection of Framing Menmbers: Net deflection of framng
support nmenbers shall is linmted to 1/175 of span, but no
nore than 3.2 mm (0. 125 inch). A span is defined as the
di stance between centerline of anchor to building fastening
system At cantilever spans, it is defined as two tines the
di stance between the | ast anchor to the building fastening
center line and the cantilever end.

e. At connection points of support fram ng nmenbers to anchors,
conbi ned novenent of anchor relative to building, and
fram ng nmenbers relative to anchor, shall not exceed 1.6 mm
(0.063 inch) in any direction

f. At 1.5 times design pressure | oads for support fram ng
nmenbers, net permanent deflection (set) shall not exceed
1/1000. There shall be no failure or gross pernmanent
di stortion to anchors, conbi ned nmovenent of anchor relative
to the building, and fram ng nenber relative to anchor shal
not exceed 3.2 nm (0.125 inch) set after load is renpved.

2. Seismic Performance: Wthstand the effects of earthquake
noti ons determn ned according to ASCE 7-10.

a. Component I|nportance Factor is: 1.5

C. Thernmal Mvenents: Allow for thermal novenents resulting from
the foll owi ng anbi ent and surface tenperature changes.

1. Tenperature Change (Range): 120 deg F (67 deg C), anbient;
180 deg F (100 deg C), nmterial surfaces.

D. Anchorage Design: The terracotta rainscreen panel system
connections shall be designed, fabricated, and installed to resi st
the foll ow ng:

1. Reaction Forces: Connections between panel fram ng nenbers
shal | be engi neered for the nmaxi num capacity of fram ng
menbers. Connections and anchorages to the structure shall be
engi neered for the maxi num capacity of the panel fram ng
menbers to ensure that connections and anchorages are never the
weak |ink of the system The naximum capacity of each fram ng
menber shall be calculated to account for the actual provided
nmenber section and naterial properties. The maximum capacity
corresponds to the ultimate uniformload for the given pane
section, material, and stud spaci ng.

2. Design anchorages and connections to fully devel op the
cal cul ated reaction forces followi ng the procedures outlined in
the I atest versions of AISC Allowable Stress Design (ASD) or
Load and Resi stance Factor Design (LRFD) manual s for
netal -to-nmetal connections/ attachments and the | atest version
of ACI-318 for anchorage to concrete. \Wen using LRFD based
ACl -318 apply a load factor of 1.0 to the blast-induced pane
frame reactions obtained fromdynanic anal yses. Wen using the
ASD nmanual to design connections/attachnents for bl ast,
al | owabl e stresses can be increased by a factor of 1.7.

1.9 WARRANTY

A. Terracotta rainscreen panel system Wrk subject to the ternms of
the Article “Warranty of Construction”, FAR clause 52.246-21,
except extend the warranty period to ten years.
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1.10 APPLI CABLE PUBLI CATI ONS

A. The publications |listed below forma part of this specification
to the extend referenced. The publications are referenced in the
text by the basic designation only.

B. Anerican Society for Testing and Materials (ASTM:
1. C67-02c Sanpling and Testing Brick and Structural Cay Tile

2. Cl126-098 Cerami ¢ dazed Structural Cay Facing Tile,
Facing Brick, and Solid Masonry Units

PART 2 - PRODUCTS

2.1 TERRACOTTA PANELS

A.  Holl ow chanber cross section double | eaf construction; thickness
as shown on the Draw ngs.

1. Heights and | engths as shown.
2. Thickness: M ni mum

B. Color: As specified in Section 090600. Match color and tona
variation of basis of design product indicated in Section 090600.
Final tonal variation (darkest to lightest) shall be as approved
by the Governnent from sanples subnitted

C. Placenent of Terracotta Panels: Randomly nix tonal variations of
panel s on the facade.

D. Properties:

Li near Coefficient of Thermal Expansion: 0.04.

Freeze and Thaw Test (ASTM C67): 50/100 cycles, passed.
Har dness Resi stance Mbhs Scale: 7 to 9.

Ef fl orescence (ASTM C67): No effl orescence.

Chemi cal Resistance (ASTM C126): No change in color or
texture.

6. Provide terracotta panels with deep penetration sealer to
prevent dirt pickup and retention

7. Provide terracotta panels with inherent col or throughout tile
body.

E. Dinensional Tol erances:

1. Wdth up to 1800 nm (70 inches) (center in hole direction):
+/- 1.0 mm (0.04 inch) for cut |ength.

2. Height (opposite to hole direction):

a. +/- 2.0 mmup to 3.00 m (0.078 inch up to 10 feet)
b. +- 2.5 mup to 4.50 m (0.100 inch up to 15 feet)
cC. +/- 3.0 Mmup to 6.00 m (0.120 inch up to 20 feet)
Thi ckness (cross section): +/- 1.5 nm (0.060 inch)

4. Straightness (in hole direction): +/- 0.25%of |ength, not to
exceed 3.0 nm (0.120 inch)

5. Diagonal Flatness: +/- 0.25% of diagonal, not to exceed 3.0 nm
(0.120 inch)

ok b PRe

w
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6. Vertical Flatness: +/- 1.0% of height
7. Torsion: +/- 0.2% of di agonal
F. Special Shapes and Sizes:

1. Provide special shapes and sizes of terracotta panels as shown
for solid corner tiles and shown, color to match field panels.

2.2 SUPPORT FRAM NG

A.  Manufacturer’s proprietary support framing system engineered to
meet structural performance criteria specified and designed to
drain water away fromthe wall cavity.

B. Rainscreen Trim PDVF coated al um num conti nuous encl osure
i ncluding, but not linted to the foll ow ng:

1. Transition between naterials at sills, janmbs, and heads of
openings to provide water tight system

2. At bottom of | owest course.
3. At top of highest course.

2.3 FASTENERS

A. Stainless steel fasteners of size, type and hol ding strength as
recommended by nanuf act urer

2.4  ACCESSORI ES

A.  Spacers: Manufacturer's standard resilient vertical joint
spacers.

2.5 FI NI SH

A. Color and texture shall be as specified in Section 090600,
SCHEDULE FOR FI NI SHES.

PART 3 - EXECUTI ON

3.1 | NSTALLATI ON

A. Ceneral: Install terracotta rainscreen panels in accordance wth
the manufacturer's approved erection instructions and di agrans,
except as specified otherwi se. Panels shall be in full and firm
contact with supports. Provide special shapes and sizes where
i ndi cated and whenever panels term nate with open ends.

B. Terracotta Panels: Apply panels with the configuration as shown.
Fl ash and seal walls around wi ndows, door frames, framed | ouvers,
and other sinilar openings. Provide open joints as required for
back ventilation of cavity behind wall panels.

C. Flashing: Al flashing and related trim closures, and
accessories in connection with the terracotta rainscreen panels
shal | be provided as indicated and as necessary to provide a
watertight installation. Details of installation, which are not
i ndi cated, shall be in accordance with the panel nanufacturer's
printed instruction and details, or the approved shop draw ngs.
Installation shall allow for expansion and contraction of
fl ashi ng.

D. Spacers: Use manufacturer's standard resilient spacers at
vertical joints between terracotta panels and at panel ends
abutting changes in plane, openings, and related trim
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E. Fasteners: Fastener spacings shall be in accordance with the
manuf acturer's recommendati ons, and as necessary to withstand the
desi gn | oads i ndi cated.

3.2 PROTECTI ON AND CLEANI NG

A.  Protect panels and ot her conponents from danage during and after
erection, and until project is accepted by the Government.

B. After conpletion of work, all exposed finished surfaces of panels
shal |l be cl eaned of soil, discoloration and disfiguration
Touch-up abraded surfaces of panels.

3.3 CONSTRUCTI ON WASTE MANAGEMENT

A. Ceneral: Conply with Contractor's Waste Managenent Pl an and
Section 017419, CONSTRUCTI ON WASTE MANAGEMENT

B. To the greatest extent possible, separate reusable and recyclable
products from contani nated waste and debris in accordance with the
Contractor’s Waste Management Plan. Place recyclable and reusable
products in designated containers and protect from noi sture and
cont ani nati on.

---END- - -
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