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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  r ol l  shut t er s,  hi nged l ouver ed 
shut t er s,  accor di on shut t er s,  and r emovabl e shut t er s.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

**************************************************************************
NOTE:   Show t he f ol l owi ng on t he pr oj ect  dr awi ngs:  

1.   Shut t er  schedul es,  i ndi cat i ng s i ze,  t ypes,  and 
materials.

2.   Shut t er  desi gn dr awi ngs,  i ncl udi ng f l oor  pl ans,  
l ocat i ons,  s i zes,  el evat i ons,  and det ai l s.   On 
det ai l s of  shut t er s,  show mat er i al s and si zes of  
adj oi ni ng wal l s,  wi ndows,  t ypes of  c l i ps,  anchor s,  
scr ews,  or  ot her  f ast ener s.

3.   Shut t er s r equi r i ng speci al  oper at or s.   Show 
l ocat i on and met hod of  oper at i on and conceal ment  of  
oper at or s.   Show wi r i ng di agr ams f or  mot or  dr i ven 
operators.

**************************************************************************
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PART 1   GENERAL

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.  The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
 
Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
 
Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 611 (2014) Voluntary Specification for 
Anodized Architectural Aluminum

AAMA 2604 (2017a) Voluntary Specification, 
Performance Requirements and Test 
Procedures for High Performance Organic 
Coatings on Aluminum Extrusions and Panels

AAMA/WDMA/CSA 101/I.S.2/A440 (2011; Update 1 2014) North American 
Fenestration Standard/Specification for 
Windows, Doors, and Skylights

ASTM INTERNATIONAL (ASTM)

ASTM A653/A653M (2019) Standard Specification for Steel 
Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by 
the Hot-Dip Process

ASTM B221 (2014) Standard Specification for Aluminum 
and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes

ASTM B221M (2013) Standard Specification for Aluminum 
and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes (Metric)

ASTM D4216 (2017) Standard Specification for Rigid 
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Poly (Vinyl Chloride) (PVC) and Related 
PVC and Chlorinated Poly (Vinyl Chloride) 
(CPVC) Building Products Compounds

1.2   DEFINITIONS

1.2.1   Tropical Cyclones

Tropical Cyclone is a terminology for storms of cyclonic atmospheric 
conditions originating over tropical waters.  The following are 
international classifications for tropical cyclones:

a.  Tropical disturbance:  Thunderstorms in the tropics for 24 hours or 
more.

b.  Tropical depression:  Wind speed  61 km/hr  38 miles per hour  (33 knots) 
or less.

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

d.  Hurricane:  Wind speed  119 km/hr  74 miles per hour  or more (64 knots).

1.2.2   Weather Warnings

Weather warnings are issued for expected wind velocities.  The following are 
international terminologies issued for weather warnings:

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

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

c.  Hurricane watch:  Issued for hurricane conditions within 36 hours.

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

1.2.3   Wind Velocities

Wind velocities for tropical cyclones and weather warnings are measurements 
taken  10 meters  32 feet 10 inches  above ground level.

1.3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y or  cr i t i cal i t y,  
wi t h a " G" .   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.    Onl y add a “ G”  t o an i t em,  i f  t he 
submi t t al  i s  suf f i c i ent l y i mpor t ant  or  compl ex i n 
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cont ext  of  t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality 
Control approval.][for information only.  When used, a designation 
following the "G" designation identifies the office that will review the 
submittal for the Government.]  Submittals with an "S" are for inclusion 
in the Sustainability eNotebook, in conformance to Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Roll shutters

Accordion shutters

Hinged louvered shutters

Removable shutters

  Submit plans coordinated with shutter schedule, elevations of 
shutter units, half-sized sections, thickness and gages of 
materials, fastenings, method of anchorage, size and spacings of 
anchors, and location of hardware.  Include frame and mullion 
details, details of installation, and connection to other work, 
including details of adjacent window and wall construction.

Schedule of shutters

  Identification numbers, locations, sizes, and types of shutters.

SD-03 Product Data
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Roll shutters

Accordion shutters

Hinged louvered shutters

Removable shutters

Submit for shutters and accessories.

SD-04 Samples

Shutters ; G[, [_____]]

  Where colors are not indicated, submit no less than [3] [_____] 
different samples of the manufacturer's standard colors for 
selection.

SD-10 Operation and Maintenance Data

Shutters ; ; G[, [_____]]

   Submit data package in accordance with Section 01 78 23  
OPERATION AND MAINTENANCE DATA.

[ SD-11 Closeout Submittals

Removable shutter location drawings

  Submit preliminary shutter location drawings following removable 
shutter work.  Deliver two [_____] sets of the final drawings and 
originals to the Contracting Officer.  The two drawings shall be 
framed and plastic glazed. ]

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver products to the project site in undamaged condition.  Store 
products out of contact with the ground, under weathertight covering, and 
protect against damage.  Damaged shutters shall be repaired to an "as new" 
condition as approved by the Contracting Officer.  If shutters cannot be 
repaired, the Contractor shall replace the damaged units.

1.5   PERFORMANCE REQUIREMENTS

**************************************************************************
NOTE:
1.     Wi nd Load Desi gn Per f or mance Gui de
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Velocity 
mph

Velocity 
Km/hr

Pressure 
psf

Pressure 
KPa

Tropical 
Cyclones

25 40 3 0.14 Tropical 
Disturbance 
l ess t han 38 
mph

30 48 4 0.19

35 56 5 0.24

40 65 6 0.29 Tropical 
Disturbance 
gr eat er  t han 
39 mph

45 72 8 0.38

50 80 10 0.48

55 89 12 0.57 Tropical 
Depression 
l ess t han 73 
mph

60 97 15 0.72

65 105 17 0.81

70 113 20 0.96

75 121 23 1.10 Tropical 
Depression 
gr eat er  t han 
74 mph

80 129 26 1.24

85 137 29 1.39

90 145 33 1.58

100 1.61 40 1.92

110 177 49 2.35

120 193 58 2.78 Hurricane

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 oci t y pr essur es ar e pr ovi ded as a gui de 
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and ar e based on ASCE 7 at  a hei ght  of  10 m 33 f eet  
above gr ound l evel  f or  a bui l di ng l ess t han 18 m 60 
feet  or  l ess i n hei ght .   The bui l di ng i s a f ul l y  
encl osed,  Cat egor y I I ,  and si t ed on l evel  gr ound.

2.    Load I nf or mat i on Sour ces:  

a.   ASCE 7 ( 1996)  Amer i can Soci et y of  Ci v i l  
Engi neer s,  Mi ni mum Desi gn Loads f or  Bui l di ngs and 
Ot her  St r uct ur es 

b.   AAMA/ WDMA/ CSA 101/ I . S. 2/ A440 ( 1997)  Al umi num,  
Vi nyl  ( PVC)  and Wood Wi ndows and Gl ass Door s 

**************************************************************************

Storm shutters shall be fabricated and reinforced to withstand a minimum 
wind load  [1] [1.4] [2] [3.8] [5.5] [_____] kPa  [20] [30] [40] [80] [115] 
[_____] pounds per square foot .  The maximum allowable deflection is 1/30 
of the opening width or  50 mm  2 inches , whichever is less.  The maximum 
deflection shall be a minimum of  25 mm  one inch  from the window glass.

1.6   [ STORM READINESS REQUIREMENTS

**************************************************************************
NOTE:   Omi t  par agr aph i f  r emovabl e shut t er  l ocat i on 
dr awi ngs ar e r equi r ed i n A/ E St at ement  of  Wor k.   
Ver i f y wi t h Pr oj ect  Manager ,  EI C,  or  PDE.

**************************************************************************

1.6.1   Removable Shutter Location Drawings

Provide shutter location drawings for the custodian to install the 
removable shutters in designated locations during a weather warning 
period.  Prepare drawings if there is more than one panel size or the 
total number of panels exceeds five.

a.  The removable shutter location drawings must include a floor plan and 
a shutter schedule.

b.  The drawings will be computer generated quality.

c.  Maximum drawing sheet size will be  "A1" size, 841 mm by 594 mm  "D" 
size, 24 by 36 inches .

] PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Aluminum

AAMA/WDMA/CSA 101/I.S.2/A440  and  ASTM B221M ASTM B221.

2.1.2   Polyvinyl Chloride (PVC)

ASTM D4216.
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2.2   SHUTTERS

2.2.1   Roll Shutters

2.2.1.1   Slats

[a. Aluminum slats.  Extruded aluminum 6063-T6, double wall slats, curved 
profile  12.7 mm  0.50 inch  [_____] thick and  50 mm  2 inches  [_____] 
wide, with bottom bars complete with weatherseal.  Maximum wall 
thickness of  1.3 mm  0.50 inch .]  

[b. Polyvinyl Chloride (PVC) Slats.  Reinforced double wall extruded 
slats, curved profile of  12 mm  0.50 inch  [_____] thick and  50 mm  2 
inches  [_____] wide with bottom slat or bar complete with weather 
seal.  Minimum wall thickness of  one mm  0.04 inch .  Color shall be 
uniform through the thickness of the PVC slats.]

2.2.1.2   Housing

Aluminum  one mm  0.04 inch  thick with cast aluminum end frame covers.

2.2.1.3   Frame and Tracks

Extruded aluminum alloy, 6063-T6, standard with the manufacturer.

2.2.1.4   [ Structural Supports

Provide storm bar assembly of [_____] [purlins] [, header frames] [and] 
[mullions] of aluminum tube extrusions, 6063-T5, as indicated.  Finish 
shall be the same as the frame and tracks.

] 2.2.1.5   Reel and Counterbalance Assembly

a.  Extruded aluminum reel, 6063-T.

b.  Spring barrel or shaft shall be corrosion resistant metal of 
sufficient strength with maximum deflection of  0.7 mm per 300 mm  0.03 
inch per foot  of span.  Barrel or shaft shall house oil-tempered, 
helically wound steel spring.  Springs shall be adjustable.

2.2.1.6   Locking Device

The operation of the roll shutter shall automatically hold the shutters in 
a closed position.  [Provide non-key locking device to hold shutter in 
closed position.]  The shutter shall be closed from the [inside] [outside].

2.2.1.7   [ Manual Operation

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

b.  Pole Crank Operator shall be fully encased with self-lubricating 
hardened steel gears.  The crank shall be [fixed] [removable] and 
located as indicated.

] 2.2.1.8   [ Electrical Operation

**************************************************************************
NOTE:   Ver i f y wi t h t he Fi r e Pr ot ect i on Engi neer  on 
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exi st i ng r equi r ement s when usi ng el ect r i cal  
oper at i ng shut t er s wi t hout  manual  r el eases.

**************************************************************************

a.  Motor will be [110] [120] volt, 60 HZ UL listed, thermally protected.

b.  Provide for manual override operation in the event of power failure.

c.  Provide conduit, wiring, and mounting of controls in accordance with 
Section 26 20 00  INTERIOR DISTRIBUTION SYSTEM.

] 2.2.1.9   Accessories

Provide shutters complete with hardware, stainless steel fasteners, 
anchors, and other items necessary for complete installation, resist 
windloads and corrosion for proper operation.

2.2.2   Accordion Shutters

a.  Aluminum slats.  Aluminum alloy, 6063-T5/T6 or 6005-T5/T6.

b.  Aluminum tracks.  Aluminum alloy, 6063-T5/T6 or 6005-T5/T6.  Wall 
mount [surface mount top and bottom] [recessed top and bottom] 
extruded tracks.

c.  Locking device.  Provide heavy duty non-key locking device.  Accordion 
shutters shall be locked from the [inside] [outside].

d.  Accessories.  Stainless steel wheel carriers, heavy duty nylon wheels, 
nylon guides, stainless steel fasteners, and other accessories for 
complete installation, resist design windloads, and proper shutter 
operation.

2.2.3   Hinged Louvered Shutters

a.  Louvered Panels.  ASTM B221M ASTM B221.  Aluminum alloy, 6063-T5/T6.  
Extruded louvered blades and frames shall have minimum thickness of  
1.2 mm  0.05 inch .  Allow minimum space between horizontal louver 
blades.

[b.  Storm Bars.  Storm bars shall be of same material as louvers or 
fabricated of metal compatible with the louvered panels.  Storm bars 
shall be secured with locking device.]

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

2.2.4   Removable Shutters

**************************************************************************
NOTE:   Cl i ps ar e not  accept abl e i n cer t ai n ar eas i n 
Fl or i da.   Ver i f y appr oval  r equi r ement s wi t h l ocal  
gover nment al  agenci es.

**************************************************************************

Provide material gages of frames [, clips] and panel assemblies to meet 
wind velocity requirements as recommended by the manufacturer.
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a.  Panels.  Fabricate to sizes indicated on drawings of aluminum alloy of 
3003-H16.  Panel thickness shall be  [0.7] [1] [1.2] [1.5] mm  [0.030] 
[0.040] [0.050] [0.060] inches  [_____].

b.  Aluminum frames.  Provide header and base frame surface [recessed] 
applications.

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

[d. Shutter Identification Notations.  Provide  50 mm  2 inch high  
identifying notations on removable panels corresponding to the 
identifying notations on the shutter locations drawings.]

2.3   FINISHES

2.3.1   Aluminum Surfaces

**************************************************************************
NOTE:   Speci f y Ar chi t ect ur al  Cl ass I  f i ni sh i n 
hi ghl y cor r osi ve envi r onment s.

**************************************************************************

Provide exposed aluminum with [mill finish] [factory finish of anodic 
coating or organic coating].

[a.  Anodic Coating:  AAMA 611

[Clear (natural), designation AA-M10-C22-A41, Architectural Class I (  0.02 
mm 0.7 mil  or thicker).]

[Integral color-anodized, designation AA-M10-C22-A42, Architectural Class 
I (  0.02 mm  0.07 mil  or thicker).]

[Electrolytically deposited color-anodized, designation AA-M10-C22-A44, 
Architectural Class I (  0.02 mm  0.7 mil  or thicker).]  The finish 
color shall be [_____] [as indicted].]

[b. Organic Coating

**************************************************************************
NOTE:   Speci f y hi gh- per f or mance f i ni sh as an opt i on 
t o Cl ass I  anodi zed.

**************************************************************************

Clean and prime aluminum surfaces.  [Powder coated] finish shall be a high 
performance finish in accordance with AAMA 2604 with total dry film 
thickness of not less than  0.03 mm  1.2 mil .  The finish color shall be 
[_____] [as indicated].]

2.3.2   Concealed  Metal Surfaces

a.  Concealed [metal surfaces shall be stainless steel] [ferrous metal 
surface shall be hot dipped galvanized].

b.  Surfaces to receive a finish shall have a zinc coating, a phosphate 
treatment, and a shop prime coat of rust-inhibitive paint.  The 
galvanized coating shall conform to ASTM A653/A653M , coating 
designation products.  The prime coat shall be compatible with 
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phosphate treatments and applied by dipping or spraying.

PART 3   EXECUTION

3.1   EXAMINATION

3.1.1   Field Measurement

Field measure for exact dimensions to fabricate shutters [within openings] 
[and] [on exterior surface of wall].

3.1.2   [ Windows

Verify location of operable window sash to lock shutters from inside the 
building.

] 3.2   INSTALLATION

3.2.1   Method 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 minimum of  75 mm  3 inches  from the 
[concrete masonry] [and] [concrete] edge. [as indicated.]

3.2.2   Dissimilar Materials

Where aluminum surfaces are in contact or fastened to masonry, concrete, 
wood, or dissimilar metals, except stainless steel or zinc, the aluminum 
surface shall be protected from dissimilar materials as recommended in the 
Appendix to AAMA/WDMA/CSA 101/I.S.2/A440 .  Surfaces in contact with 
sealants after installation shall not be coated with any type of 
protective material.

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 compliance with manufacturer's instructions 
and requirements, work quality, deficiencies, and recommended corrective 
actions.

] 3.3   ADJUSTING

Test every shutter for ease of operations and lock position in the 
presence of the Contracting Officer.  Lubricate and adjust the roll, 
accordion, and hinged shutters to operate freely.  Adjust the frames of 
removable shutters to receive the panels.

3.4   SCHEDULE

Metric measurements in this section are based on mathematical conversion 
of English unit measurement, and not on metric measurement commonly agreed 
to by the manufacturers or other parties.  The English and metric units 
for the measurements specified are as follows:
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Items English Units Metric Units

Tropical 
Cyclones

38 mph 61 km/hr

39 mph 63 km/hr

73 mph 117 km/hr

74 mph 119 km/hr

Weather Warnings 39 mph 63 km/hr

54 mph 87 km/hr

55 mph 89 km/hr

73 mph 117 km/hr

74 mph 119 km/hr

Performance 
Requirements

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 0.7 mm

0.04 inch 1.0 mm

0.05 inch 1.2 mm

0.06 inch 1.5 mm

0.5 inch 12.7 mm

2 inches 50 mm

3 inches 75 mm

1 foot 300 mm

Surface Coatings 0.7 mil 0.02 mm

1.2 mil 0.03 mm
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Items English Units Metric Units

Installation 3 inches 75 mm

        -- End of Section --
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