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STORM SHUTTERS
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NOTE: This gui de specification covers the
requirenents for roll shutters, hinged I ouvered
shutters, accordion shutters, and renovable shutters.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Commrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

Techni cal Proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Criteria Change Request (CCR)
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NOTE: Show the follow ng on the project draw ngs:

1. Shutter schedules, indicating size, types, and
materi al s.

2. Shutter design draw ngs, including floor plans,
| ocations, sizes, elevations, and details. On
details of shutters, show nmaterials and sizes of
adjoining walls, wi ndows, types of clips, anchors,
screws, or other fasteners.

3. Shutters requiring special operators. Show

| ocation and nethod of operation and conceal nent of
operators. Show wiring diagrans for notor driven
oper at ors.
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAMVA)

AAVA 2604

AAVA 611

(2005) Vol untary Specification

Per f ormance Requi renments and Test
Procedures for High Performance O ganic
Coati ngs on Al um num Extrusi ons and Panel s

(1998) Vol untary Specification for
Anodi zed Architectural Al um num

AAVA/ VDMV CSA 101/1. S. 2/ A440 (2008; Update 1 2008; Update 2 2008;

Update 3 2009) North American Fenestration
St andar d/ Speci fication for Wndows, Doors,
and Skylights

ASTM | NTERNATI ONAL ( ASTM

ASTM A 653/ A 653M (2009a) Standard Specification for Stee

Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM B 221 (2008) Standard Specification for Al um num
and Al unm num Al |l oy Extruded Bars, Rods,
Wre, Profiles, and Tubes

ASTM B 221M (2007) Standard Specification for Al um num

and Al um num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes (Metric)
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ASTM D 4216 (2006) Rigid Poly (Vinyl Chloride) (PVO
and Rel ated PVC and Chl orinated Poly
(Vinyl Chloride) (CPVC) Building Products
Conpounds

1.2 DEFI NI TI ONS
1.2.1 Tropi cal Cycl ones

Tropical Cyclone is a term nology for storns of cyclonic atnobspheric
conditions originating over tropical waters. The following are internationa
classifications for tropical cyclones:

a. Tropical disturbance: Thunderstorns in the tropics for 24 hours
or nore.

b. Tropical depression: Wnd speed 38 miles per hour 61 kmihr (33
knots) or |ess.

c. Tropical storm Wnd speed range of 39 to 73 miles per hour 63 to
117 km hr (34 to 63 knots).

d. Hurricane: Wnd speed 74 nmles per hour 119 km hr or nore (64
knots).

1.2.2 Weat her War ni ngs

Weat her warnings are issued for expected wind velocities. The following are
i nternational term nologies issued for weather warnings:

a. Gale warnings: Issued for expected wind velocity of 39-54 miles
per hour 63-87 knf hr (34-47 knots).

b. Stormwarnings: Issued for expected wind velocity of 55-73 miles
per hour 89-117 km hr (48-63 knots).

c. Hurricane watch: |ssued for hurricane conditions within 36 hours.

d. Hurricane warning: |Issued for sustained winds of 74 miles per hour
119 knm hr (64 knots) expected in 24 hours or |ess.

1.2.3 W nd Velocities

Wnd velocities for tropical cyclones and weat her warni ngs are neasurenents
taken 32 feet 10 inches 10 neters above ground |evel.

1.3 SUBM TTALS
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NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininumrequired for adequate quality control

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
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conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Army projects.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the Governnment.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Rol I shutters

Accordion shutters

Hi nged | ouvered shutters

Renmovabl e shutters

Submit plans coordinated with shutter schedul e, el evations of

shutter units, half-sized sections, thickness and gages of

material s, fastenings, nethod of anchorage, size and spacings of

anchors, and |l ocation of hardware. Include frame and mnullion

details, details of installation, and connection to other work,

i ncluding details of adjacent wi ndow and wal |l construction.

Schedul e of shutters

I dentification nunbers, |ocations, sizes, and types of shutters.
SD- 03 Product Data
Rol | shutters

Accordi on shutters

Hi nged | ouvered shutters
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1

1

Renovabl e shutters
Submt for shutters and accessori es.

SD- 04 Sanpl es

Shutters[; C][; G [_____ 11

Where colors are not indicated, subnmit no less than [3] [__ ]
different sanples of the nanufacturer's standard colors for
sel ecti on.

SD- 10 Operation and Mi ntenance Data
Shutters; [; C[; G [_____ 1]

Submit data package in accordance with Section 01 78 23
OPERATI ON AND MAI NTENANCE DATA.

SD- 11 C oseout Submittals
Renovabl e shutter | ocation draw ngs

Submit prelininary shutter |ocation drawi ngs follow ng renovabl e
shutter work. Deliver two [__ ] sets of the final draw ngs and
originals to the Contracting Officer. The two draw ngs shall be
franed and plastic gl azed.]

4 DELI VERY, STORAGE, AND HANDLI NG

Del i ver products to the project site in undanaged condition. Store
products out of contact with the ground, under weathertight covering, and
protect agai nst damage. Damaged shutters shall be repaired to an "as new'
condition as approved by the Contracting Oficer. |If shutters cannot be
repaired, the Contractor shall replace the damaged units.

5 PERFORMANCE REQUI REMENTS

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE:
1. W nd Load Design Perfornmance Quide
Vel ocity Velocity Pressure Pressure Tropica
nph Kt hr psf KPa Cycl ones
25 40 3 0.14 Tr opi ca
30 48 4 0.19 Di st ur bance
35 56 5 0.24 | ess than 38 nph
40 64 6 0.29 greater than 39 nph
45 72 8 0. 38
50 80 10 0. 48
55 89 12 0.57 Tr opi ca
60 97 15 0.72 Depr essi on
65 105 17 0.81
70 113 20 0. 96 | ess than 73 nph
75 121 23 1.10 greater than 74 nph
80 129 26 1.24
85 137 29 1.39
90 145 33 1.58
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Vel ocity Velocity Pressure Pressure Tropica

nmph Kt hr psf KPa Cycl ones
95 153 37 1.77

100 161 40 1.92

110 177 49 2.35

120 193 58 2.78 Hurri cane
130 209 68 3.26

140 225 79 3.78

150 241 91 4.36

160 258 104 4.98

170 274 117 5. 60

180 290 131 6. 27

190 306 146 6.99

200 322 162 7.76

The above vel ocity pressures are provided as a gui de
and are based on ASCE 7 at a height of 33 feet 10
above ground level for a building |less than 60 feet
18 mor less in height. The building is a fully
encl osed, Category Il, and sited on | evel ground.

2. Load I nformati on Sources:

a. ASCE 7 (1996) Anmerican Society of Civi
Engi neers, M ni mum Desi gn Loads for Buil di ngs and
O her Structures

b. AAVA/ WDMA/ CSA 101/1.S. 2/ A440 (1997) Al umi num
Vinyl (PVC) and Wod W ndows and d ass Doors

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

Storm shutters shall be fabricated and reinforced to withstand a m ni mum
wind load [20] [30] [40] [80] [215] [__ ] pounds per square foot [1]
[1.4] [2] [3.8] [5.5] [ ] kPa. The maxi mum al |l owabl e deflection is 1/30 of
the opening width or 2 inches 50 nmm, whichever is |ess. The naximm

defl ection shall be a m ninum of one inch 25 mr fromthe wi ndow gl ass.

[1.6 STORM READI NESS REQUI REMENTS

1

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

NOTE: Onit paragraph if renovabl e shutter |ocation
drawi ngs are required in AJE Statenment of Wrk
Verify with Project Manager, EIC, or PDE.

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

6.1 Rermovabl e Shutter Location Draw ngs

Provi de shutter |ocation drawings for the custodian to install the
renovabl e shutters in designated | ocations during a weather warning
period. Prepare drawings if there is nore than one panel size or the tota
nunber of panels exceeds five.

a. The renovabl e shutter |ocation drawi ngs nust include a floor plan
and a shutter schedul e.

b. The drawings will be conmputer generated quality.

c. Maxi mum drawi ng sheet size will be "D' size, 24 by 36 inches or
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"Al" size, 841 mm x 594 mm.
] PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Al unmi num
AAMVA/ VWDIVA/ CSA 101/1.S. 2/ A440 and ASTM B 221N ASTM B 221
2.1.2 Pol yvi nyl Chl oride (PVQ
ASTM D 4216.
2.2 SHUTTERS
2.2.1 Rol | Shutters
2.2.1.1 Slats
[a. Alum num slats. Extruded al um num 6063-T6, double wall slats,
curved profile 0.50 inch 12.7 nv [__ ] thick and 2 inches 50 mr
_____ ] wide, with bottombars conplete with weatherseal. Maxi num
wal I thickness of 0.50 inch 1.3 nm.]
[b. Polyvinyl Chloride (PVC) Slats. Reinforced double wall extruded
slats, curved profile of 0.50 inch 12 nmr [__ ] thick and 2 inches
50 m [ ] wide with bottomslat or bar conplete w th weat her
seal. Mninmumwall thickness of 0.04 inch one nmr. Color shall be
uni form through the thickness of the PVC slats.]
2.2.1.2 Housi ng
Al umi num 0.04 inch one mr thick with cast alum numend franme covers.
2.2.1.3 Frame and Tracks
Extruded al um num al l oy, 6063-T6, standard with the nmanufacturer.
[2.2.1.4 Structural Supports
Provi de storm bar assenbly of [ ] [purlins] [, header frames] [and]
[mul 1'ions] of alum numtube extrusions, 6063-T5, as indicated. Finish
shall be the same as the frame and tracks.
12.2.1.5 Reel and Count erbal ance Assenbly
a. Extruded alum numreel, 6063-T.
b. Spring barrel or shaft shall be corrosion resistant netal of
sufficient strength with nmaxi mum defl ection of 0.03 inch per foot
0.7 nm per 300 nr of span. Barrel or shaft shall house
oil -tenpered, helically wound steel spring. Springs shall be
adj ust abl e.
2.2.1.6 Locki ng Devi ce
The operation of the roll shutter shall automatically hold the shutters in

a closed position. [Provide non-key |ocking device to hold shutter in
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cl osed position.] The shutter shall be closed fromthe [inside] [outside].

[2.2.1.7
a.
b.

1[2.2.1.8

Manual Operation

Manual Strap Operator shall be a [recoil strap, 3-1 strap crank]
[ ]. [Locate the operator as indicated.]

Pol e Crank Operator shall be fully encased with self-lubricating
hardened steel gears. The crank shall be [fixed] [renovable] and
| ocated as indicat ed.

El ectrical Qperation

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: Verify with the Fire Protection Engi neer on
exi sting requirenents when using el ectrical
operating shutters wi thout manual rel eases.

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

a.

12.2.1.9

2.

Motor will be [110] [120] volt, 60 HZ UL listed, thermally
pr ot ect ed.

Provi de for manual override operation in the event of power
failure.

Provi de conduit, wiring, and nounting of controls in accordance
with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

Accessori es

Provi de shutters conplete with hardware, stainless steel fasteners,
anchors,
wi ndl oads and corrosion for proper operation.

2.

. 2.

2

3

and other itenms necessary for conplete installation, resist

Accordi on Shutters

[b.

H

Al um num slats. Al umi num all oy, 6063-T5/T6 or 6005-T5/ T6.

Al um num tracks. Al um num all oy, 6063-T5/T6 or 6005-T5/T6. \Wal
nmount [surface nount top and botton] [recessed top and bottonj
extruded tracks.

Locki ng device. Provide heavy duty non-key | ocking device.
Accordi on shutters shall be |locked fromthe [inside] [outside].

Accessories. Stainless steel wheel carriers, heavy duty nylon
wheel s, nylon guides, stainless steel fasteners, and ot her
accessories for conplete installation, resist design wi ndl oads,
and proper shutter operation.

nged Louvered Shutters

Louvered Panels. ASTM B 221N ASTM B 221. Al umi num al | oy,
6063-T5/T6. Extruded | ouvered bl ades and franmes shall have

m ni mum t hi ckness of 0.05 inch 1.2 mm. Al ow mi ni mum space

bet ween hori zontal | ouver bl ades.

Storm Bars. Stormbars shall be of sane material as |ouvers or
fabricated of netal conpatible with the |ouvered panels. Storm
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2.

2.

2.

2.

bars shall be secured with | ocking device.]

Accessories. Provide hinges, holders, fasteners, and other
accessories to resist design w ndloads and for proper shutter
operations. Accessories shall be stainless steel

4 Rermovabl e Shutters

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: dips are not acceptable in certain areas in
Florida. Verify approval requirements with | oca
gover nnent al agenci es.

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

Provide material gages of frames [, clips] and panel assenblies to neet
wi nd velocity requirenents as recomended by the manufacturer.

3

3.

a. Panels. Fabricate to sizes indicated on draw ngs of al um num
all oy of 3003-H16. Panel thickness shall be [0.030] [0.040]
[0.050] [0.060] inches [0.7] [21] [2.2] [1.5] mmv [__ 1.

b. Alum numfranmes. Provide header and base frane surface [recessed]
applications.

c. Accessories. [Provide spring tenpered stainless steel clips.]
[ Removal shutters shall be installed with stainless stee
fasteners.]

[d. Shutter Identification Notations. Provide 2 inch high 50 mr
i dentifying notations on renovabl e panels corresponding to the
identifying notations on the shutter |ocations draw ngs.]

FI NI SHES

1 Al um num Sur f aces

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Specify Architectural Class | finish in
hi ghly corrosive environments

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Provi de exposed alumnumwith [mll finish] [factory finish of anodic
coating or organic coating].

[a.

Anodi ¢ Coating: AANVA 611

[Clear (natural), designation AA-MLO-C22-A41, Architectural Cass | (

0.7 m10.02 nr or thicker).]

[I ntegral col or-anodi zed, designation AA- MLO-C22- A42, Architectura

Cass | (0.07 m10.02 mr or thicker).]

[Electrolytically deposited col or-anodi zed, designation

AA- MLO- C22- A44, Architectural Class | (0.7 m10.02 nv or
thicker).] The finish color shall be [__ ] [as indicted].]

[b. Organic Coating

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Specify high-performance finish as an option

to Class | anodi zed.
EIR IR I b R R I S I I IR I I I I I R R S b I IR I IR I I IR I R I S I I I I I I R R I S I b b E b b I I I b I b b b b b 3 I I I b b b I

Clean and prinme alum num surfaces. [Powder coated] finish shall be a high
performance finish in accordance with AAVA 2604 with total dry film

thi ckness of not less than 1.2 mil 0.03 nm. The finish color shall be [

] [as indicated].]

2.3.2 Conceal ed Metal Surfaces

a. Concealed [netal surfaces shall be stainless steel] [ferrous netal
surface shall be hot dipped gal vani zed].

b. Surfaces to receive a finish shall have a zinc coating, a
phosphate treatnent, and a shop prinme coat of rust-inhibitive
pai nt. The gal vani zed coating shall conformto ASTM A 653/ A 653N
coating designation products. The prine coat shall be conpatible
wi th phosphate treatnents and applied by di pping or spraying.

PART 3 EXECUTI ON
3.1 EXAM NATI ON
3.1.1 Fi el d Measur enent

Fiel d measure for exact dinensions to fabricate shutters [w thin openings]
[and] [on exterior surface of wall].

[3.1.2 W ndows

Verify location of operable wi ndow sash to | ock shutters frominside the
bui | di ng.

13.2 | NSTALLATI ON
3.2.1 Met hod of Installation

Install shutters on exterior wall surfaces [and soffits] with stainless
steel fasteners and in accordance with manufacturer's printed
instructions. Locate the fasteners a mininumof 3 inches 75 mr fromthe
[concrete masonry] [and] [concrete] edge. [as indicated.]

3.2.2 Dissimlar Materials

Where al um num surfaces are in contact or fastened to masonry, concrete,
wood, or dissimlar netals, except stainless steel or zinc, the al um num
surface shall be protected fromdisimlar materials as reconmended in the
Appendi x to AAMA VWDIV/ CSA 101/1.S. 2/ A440. Surfaces in contact with

seal ants after installation shall not be coated with any type of protective
mat eri al .

[3.2.3 Field Quality Control

The manufacturer's technical representative shall visit the site as
necessary during installation of shutters. |Inspections shall be conducted
in the presence of the Contracting Officer. An inspection report shall be
submitted to the Contracting Officer within 2 working days. The inspection
report shall note conpliance with manufacturer's instructions and
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requirenents, deficiencies, and recomended corrective

actions.

work quality,

13.3  ADJUSTI NG
Test every shutter for ease of operations and |ock position in the presence
of the Contracting Officer. Lubricate and adjust the roll, accordion, and
hi nged shutters to operate freely. Adjust the franes of renovable shutters
to receive the panels.
3.4  SCHEDULE
Metric measurenents in this section are based on mat hemati cal conversion of
English unit neasurenent, and not on metric neasurenment commonly agreed to
by the manufacturers or other parties. The English and netric units for
the neasurenents specified are as foll ows:

Itens English Units Metric Units
Tropi cal Cycl ones 38 nph 61 kni hr
39 nph 63 kni hr
73 nph 117 kni hr
74 nmph 119 kni hr
Weat her Wr ni ngs 39 nph 63 kn hr
54 nph 87 kni hr
55 nph 89 kni hr
73 nph 117 kni hr
74 nmph 119 kni hr
Per f or mance Requi renments 20 psf 1 kPa
30 psf 1 kPa
40 psf 2 kPa
80 psf 3.8 kPa
115 psf 5.5 kPa
1 inch 25 mm
Shutters 0.03 inch .7 mm
0. 04 inch 1.0 mm
0. 05 inch 1.2 mm
0. 06 inch 1.5 mm
0.5 inch 12.7 nm
2 inches 50 mm
3 inches 75 mm
1 foot 300 mm
Surface Coatings 0.7 ml 0.02 mm
1.2 ml 0. 03 mMm
Installation 3 inches 75 mm

-- End of Section --
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