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NOTE: This gui de specification covers the
requi renents for steel sliding hangar doors, their
operators, and controls.

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: Steel rails, top guides, hangi ng head
flashing, field painting, and electrical work for
hangar doors are specified in other sections.
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NOTE: On the draw ngs, show

1. Size and arrangenent of doors. Electrical and
structural provisions for notor operators.

2. Location and type of weather stripping, exterior
covering, interior lining, and flashing.

3. Location, spacing, size, and type of top guides

and rails. Center-to-center dinension of |eaves not
| ess than 350 mr 14 inches, and not |ess than 115 mr
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4 1/2 inches greater than total thickness of each

| eaf, including interior and exterior coverings.
Where el ectrical trolley duct is required between

| eaves, provide additional 150 mr 6 inches of

cl earance. Where cable systemis required between
| eaves, provide additional 25 mr one inch of

cl ear ance.

4. Location and type of personnel doors. Do not

| ocat e personnel doors between wheels and edge of
hangar door |eaf. Exact |location to be deternined
by structural design of door |eaf.

5. Location of bunpers and pulls.

6. That wheels will be required. Type, size, and
nunber shoul d not be shown since size and wei ght of
doors will deternine these

7. Wnd | oads on both sides of doors and positive
and negative deflection of top guides due to live
| oads.

8. Details of expansion joints in rails and top
gui des where buil di ng expansi on joints occur

9. FElectrical service for notor operators,
preferably 460 volts, 3-phase, 60-hertz, and
| ocation of power supply disconnect.

10. Festooned or draped cables or cable reels.

11. Access for installation, naintenance, and
repl acenent of top rollers if hangar requires
floating top rollers.

12. Door pockets: M ninum of 450 nm 18 inches for
doors up to 300 mm 12 inchesthick, 800 mr 32 inches
for doors nore than 300 mr 12 inches thick, should
be allowed fromcenter |ine of power leaf rail to
farthest projection of interior wall of door pocket
to accommodat e operators and provi de access.

13. Dinensions and details of tail doors, if
required.

14. M nimum cl earance of 100 mr 4 inches between
extrene faces of adjacent leaves in vicinity of

i nterconnecting cables to allow sufficient space for
cabl e sheaves and cabl e pi ckup

15. Cdearance of 100 mr 4 inches between netal
parts on vertical edges of |eaves and between | eaves
and janbs which are weather-stri pped.

16. Pocket depth, equal to width of w dest door
| eaf, plus 900 nr 3 feet net clearance for cable
sheave brackets extending beyond trailing edge of
| eaves.
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17. Rail drains for full Iength of bottomrails.
This may be done with cross drains normal to the
rails spaced about 6000 nm 20 feet o.c. enptying
into continuous parallel floor drain. In cold areas
it may be necessary to provide defrosting equi pnent
bel ow rails.

18. End of travel bunpers and bunper supports at

end of door travel. Dinensions and |ocations should
be in accordance with door manufacturer's approved
dr awi ngs.

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

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 RID outside of the Section's

Ref erence Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue 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.

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

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.

AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 360 (2005) Specification for Structural Stee
Bui | di ngs, with Comentary

AVERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI SE03-3 (2002) Col d- Forned Steel Design Manual Set
ASTM | NTERNATI ONAL (ASTM
ASTM A 1011/ A 1011M (2009b) Standard Specification for Steel
Sheet, and Strip, Hot-Rolled, Carbon
Structural, Hi gh-Strength Low Al l oy and

H gh-Strength Low Alloy with | nproved
Formability

SECTION 08 34 16.10 Page 5



ASTM A 36/ A 36M (2008) Standard Specification for Carbon
Structural Steel

ASTM A 366/ A 366M (1997el1) Standard Specification for
Conmmerci al Steel, Sheet, Carbon, (0.15
Maxi mum Percent Col d- Rol | ed

ASTM A 653/ A 653M (2009a) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM C 920 (2008) Standard Specification for
El astoneric Joint Seal ants

ASTM E 84 (2009c) Standard Test Method for Surface
Burni ng Characteristics of Building
Materi al s

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMVA | CS 1 (2000; R 2005; R 2008) Standard for
I ndustrial Control and Systens Ceneral
Requi renment s

NEMA | CS 2 (2000; R 2005; Errata 2008) Standard for
I ndustrial Control and Systens:
Controllers, Contactors, and Overl oad
Rel ays Rated Not More than 2000 Volts AC
or 750 Volts DC. Part 8 - Disconnect
Devices for Use in Industrial Control
Equi pnent

NEMA | CS 6 (1993; R 2006) Standard for Industrial
Controls and Systens Encl osures

NATI ONAL FI RE PROTECTI ON ASSQOCI ATl ON ( NFPA)

NFPA 70 (2008; AMD 1 2008) National Electrical
Code - 2008 Edition

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC Pai nt 25 (1997; E 2004) Paint Specification No. 25
Zinc Oxide, Alkyd, Linseed G| Prinmer for
Use Over Hand O eaned Steel Type | and
Type 11
SSPC SP 6 (2007) Commercial Blast O eaning
UNDERWRI TERS LABORATORI ES (UL)

UL 506 (2008; Rev thru Dec 2009) Standard for
Specialty Transfornmers

SECTION 08 34 16.10 Page 6



1.2 DESI GN REQUI REMENTS
1.2.1 Door Design

[ The hangar doors shall be designed by the manufacturer in accordance with
the criteria specified.] Doors shall operate without binding,
interference, or damage to weatherstripping. Doors shall fit closely and
be free from war pi ng.

1.2.2 St eel Design
Al SC 360, Al SI SE03- 3.
1.2.3 Loadi ng

Desi gn doors as a systemto withstand an external w nd | oad of one

ki | opascal 20 pounds per square foot (psf) or the design wi nd | oad

i ndi cated for the building, whichever is greater, and an internal w nd | oad
of not less than one-half of the external wind load. In both cases, the
defl ection shall not exceed the height of the door divided by 120. The
defl ection due to design wind | oad shall not exceed |length divided by 120
for any door nenber. Fiber stresses due to conbined dead | oad and w nd

| oad shall not exceed the recommended design stresses for the material used
and type of | oadi ng sustained.

1.2.3.1 Def | ecti on

Desi gn doors as a systemto withstand the upward and downward defl ecti ons
of the cantilevered structure supporting and bracing the top of the hangar
door system

a. Positive deflection (wind uplift) - 76 nm 3 inches
b. Negative deflection (live load) - 254 nmr 10 inches

1.2. 4 Connecti ons

Desi gn connections at top and bottomguide rails to withstand an externa

and an internal wind |oad of not less than 1.54 kPa 33 psf, or the design
wi nd load for the building, whichever is greater, and a seismc |oad equa
to 0.5 times the weight of the door.

1.2.5 Col d- Formed Steel Menbers

Col d-formed steel main nenbers and girts shall be not less than 6 M 1/4
i nch thick.

1.3 SUBM TTALS

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the minimumrequired 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
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delete an existing “G' if the subnittal itemis not
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 Government approval on Arny
projects, a code of up to three characters within
the submittal tags nay 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 O fice; and "PO' for Project O fice. 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 Arny projects.

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

CGovernment approval is required for submittals 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 submttal for
the Governnment.] The followi ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Hangar doors[; C[; G |
Submit the door manufacturer's conplete schematic wiring
diagram field wiring diagram and a conpl ete physical |ocation
drawi ng showi ng the location of controls with the runs of conduit,
size of conduit, number and size of wires in each conduit,
| ocation of junction boxes, and full details of control nountings.
Submit draw ngs showi ng details of construction, installation,
and operation; size, shapes, and thickness of naterials; joints
and connections; reinforcing; hardware; mechanical devices;
el ectrical devices; and design and detail data for work of other
trades affected by hangar doors.
SD- 05 Design Data
Hangar doors[; Cl[; G |

Submit design drawi ngs and structural, nechanical, and "U' val ue
cal cul ati ons.

SD- 10 Operation and M ntenance Data
Hangar doors, Data Package 2[; C[; G |

Submit in accordance with Section 01 78 23 OPERATI ON AND
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MAI NTENANCE DATA. Include wiring and control diagrans.
1.4 QUALI TY ASSURANCE
1.4.1 Manufacturer's Qualifications

The hangar door manufacturer shall be one who is regularly engaged in the
production of steel sliding hangar doors of type and size required for this
proj ect .

1.4.2 Installer's Qualifications

The installation supervisor shall be an authorized representative of the
door manufacturer. Mechanics shall be skilled and experienced in the
erection of hangar doors of type and size required for this project.

1.5 DELI VERY, STORAGE, AND HANDLI NG

Deliver materials which are not shop installed on the doors in origina
roll's, packages, containers, boxes, or crates bearing the manufacturer's
nane, brand, and nodel nunber. Store materials and equipnent in dry

| ocations with adequate ventilation, free fromdust and water, and so as to
permt access for inspection and handling. Handle doors carefully to
prevent danmage. Renove damaged itens that cannot be restored to |ike-new
condition and provi de new itemns.

PART 2 PRODUCTS
2.1 HANGAR DOORS

2.1.1 Structural Steel

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Specify stainless steel only if |oca
experience indicates that steel guides will rust and
interfere with door operation

I ncl ude the foll ow ng paragraphs in Section 05 12
00, STRUCTURAL STEEL.

".1 Top Guides and Bottom Rails for Hangar Doors:

.1.1 Top Guides: Mintain nomnal elevation within
plus or mnus 6 mr 1/4 inch and nom na
center-to-center dinmension within plus or minus 3 mm
1/8 inch, with variation fromnomnal no greater than
one mmin 2 nmeters 1/8 inch in 20 feet. Joints of
head gui des are not required to be wel ded, but shim
and grind so adjoining guide surfaces are not out of
line nore than 2 mr 1/16 inch. Top guide tol erances
shall be net after dead load is inposed on buil ding
frame. |[Top guide surfaces which will be in contact
with rollers during door operation shall be
stainl ess steel framing or structural nenbers.]

.1.2 Hanging Head Fl ashing: alvanized steel, not
lighter than 1.2 mmthick 18 gage, reinforced as
required. Coordinate with hangar door

manuf acturer. Show exact | ocation and configuration
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on top guide shop drawi ngs. Top guide and head
flashing system shall be shop assenbled to verify
accuracy of fit and fastener |ocation, and

di sassenbl ed for shipping. Install head flashing
after doors are in place

.1.3 BottomRails: Standard AAS.C E. or ARE A
wei ghing not less than [ ] kil ogranms per neter
pounds per yard. Do not install rails until top
gui de system has been installed. Anchor rails as
indicated. Set rails to elevation within plus or
mnus 6 nr 1/4 inch, with variations from el evation
no greater rate than one mmin 2 neters 1/8 inch in
20 feet. Nominal design relationship between top
gui des and bottomrails to be nmaintai ned w thout
exception. Center-to-center dinensions of bottom
rails to be maintained within plus or mnus 3 mr 1/8
inch with variation fromnoninal no greater than one
mmin 2 meters 1/8 inch in 20 feet. Wld rai

joints and grind snooth or provide with splice plate
i n accordance with ASCE standards."

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Al SC 360 and ASTM A 36/ A 36N
2.1.2 Fornmed Stee

Al SI SQ03- 3.
2.1.3 Sheet Stee

ASTM A 1011/ A 1011N hot-rolled steel sheet, commercial quality, or
ASTM A 366/ A 366l cold-roll ed steel sheet, conmercial quality.

2.1. 4 Gal vani zed Stee

ASTM A 653/ A 653, coating designation G 90 gal vani zed steel sheet,
comrercial quality.

2.1.5 Exterior Covering

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

NOTE: Choose one of the follow ng options.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o
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NOTE: Designer's options. Use the first paragraph
if the covering is to be provided by the hangar door
manuf acturer, as when new doors are required for an
exi sting building. Use the second paragraph if the
hangar doors are a part of a new building which will
have preforned netal siding. Ascertain that the
proj ect specification contains the referenced
section and that the section is edited to include
the covering for the hangar doors.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

[Flat [sheet steel] [gal vani zed steel sheet], not lighter than 2.15 nmthick
13 gage. ]
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[Preformed metal siding as specified in Section 07 41 13 METAL ROOF AND
WALL PANELS. ]

2.1.6 Interior Covering

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

NOTE: Choose one of the follow ng options.
EE IR I Sk S S I S S S R R R Rk I S Sk S I I R S Ik S S I S R Sk I O
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NOTE: Designer's Options. Use the first paragraph
if the covering is to be provided by the hangar door
manuf acturer, as when new doors are required for an
exi sting building. Use the second paragraph if the
hangar doors are a part of a new building which will
have preforned netal liner panels. Ascertain that
the project specification contains the referenced
section and that the section is edited to include

the covering for the hangar doors.
EE IR R I Sk S S I S S S I R R R Rk I S Sk S I Sk I R R Ik I S I R Sk I O R I

[Flat [sheet steel] [gal vani zed steel] |iner sheets, not lighter than 1.5
nmt hick 16 gage. ]

[Preformed metal siding is specified in Section 07 41 13 METAL ROOF AND
WALL PANELS. ]

2.1.7 I nsul ation

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

NOTE: Choose one of the follow ng options.
EE IR R I Sk S S I S S I I R R R Rk S I S Sk S kI R R R Rk S S I S O Sk I S O R
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NOTE: Designer's Options. Use the first paragraph
if the insulation is to be provided by the hangar
door manufacturer, as when new doors are required
for an existing building. Use the second paragraph
if the hangar doors are a part of a new building
which will have preforned netal siding and |iner
panels. Ascertain that the project specification
contains the referenced section and that the section
is edited to include the insulation for the hangar
doors.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

R S S I S Sk O R R R S S I S
NOTE: Specify same "U' value as required for walls
of the building. Specify STC value as required to
keep noi se level within the hangar at not nore than
85 dBa. The value will depend upon type of
aircraft, apron traffic patterns, and proximty of
run-up areas.

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

[ Provide insulation that:

a. Contains no asbhestos;
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b. |Is permanently secured in place behind the exterior covering; and

c. Has a flane spread rating of 75 or |ess and a snoke-devel oped
rating of 100 or |less when tested in accordance with ASTM E 84.

Do not use cellular plastics as exposed finish naterial. The doors shal
have an air-to-air "U' value of not nore than [__ ] and a sound
transm ssion class (STC) of not less than [__ 1.1

[Batt or blanket insulation as specified in Section 07 21 16 M NERAL FI BER
BLANKET | NSULATI ON. ]

2.1.8 Har dwar e

Provi de hangar door hardware to accommbdate actual dead | oads plus w nd

| oads specified. Provide top guide rollers, bottomwheels, interleaf
bunpers, tractor pulls, track cleaners, and top bunpers as required for a
conpl ete and operational installation.

2.1.8.1 VWheel Assenblies

Bott om wheel s shall be of steel plate or cast steel, having a mninmmtread
dianeter as required for the actual wheel |oading. Were the

hei ght-to-width ratio of the door |eaf exceeds three, wheel assenblies
shal |l be vertically adjustable. Construct wheel assenblies to permt
renoval of the wheel wthout renoving the door leaf fromits position on
the rail.

a. Treads: Machine wheel treads concentric with bearing seats. The
cl ear distance between flanges shall not exceed the width of the
rail by nmore than 3 mr 1/8 inch at the tread nor nore than 6 mr
1/4 inch at the edge of the flange. Machine internal bearing
seats accurately for a press fit. Heat treat wheels 450 nmr 18
inches or greater in dianeter to obtain a rimhardness of 320
Bri nnel

b. \Wheel bearings: Provide tapered roller or spherical bearings,
either internal or cartridge type, arranged so that both
hori zontal and vertical |oads shall be transferred to the rai
only through the bearing. Bearings shall be tightly seal ed and
equi pped wi th high-pressure grease fittings.

2.1.8.2 Fi xed Pancake Top CGuide Rollers

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Specify stainless steel rollers only if |oca
experience indicates that steel rollers will rust
and interfere with door operation

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

Hori zontal type; each with single or double steel rollers of a suitable
di aneter and thickness for satisfactory performance under the designated
| oad conditions and top guide systemused. Provide pernmanently |ubricated
bearings. [Rollers shall be stainless steel.]
2.1.8.3 Vertical Floating Head Top CGuide Rollers

Provide top-roller assenblies to:
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a. Myve up and down within the specified live |oad positive and
negative deflection of the roof in the vicinity of the door
openi ng;

b. Allow easy renoval through the top of the guide systen and

c. Include both horizontal and vertical rollers built into a frame
which is connected in such a manner as to transnit the specified
wind | oads fromthe door to the hangar structure and to prevent
di sengagenent of the door fromthe top guide

[Rollers shall be stainless steel.]

2.1.9 Per sonnel Door s

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

NOTE: Personnel doors, their franes, and hardware
shal |l be specified in the respective sections of the
proj ect specification. Provide self closing door
har dwar e

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

The hangar door manufacturer shall provide structural franmes and el ectrica
interlock for personnel doors.

2.1.9.1 Doors and Frames

Specified in Section 08 11 13 STEEL DOORS AND FRAMES.
2.1.9.2 Har dwar e for Personnel Doors

Specified in Section 08 71 00 DOOR HARDWARE
2.1.9.3 El ectrical Interlock

Provi de each personnel door with an electrical interlock switch to prevent
not or operation of the leaf or group in which it is |ocated when the
personnel door is open. Provide an identified indicator |ight at each door
| eaf control station indicating when the personnel door is in the open

posi tion.

2.1.10 Weather Stri pping

Provi de adjustable and readily replaceable material. Provide [as
indicated] [on vertical edges, sills, and heads] to afford a weatherti ght
installation.

2.1.10.1 Neopr ene

Use flap-type, two-ply, cloth-inserted neoprene or extruded, double flap,
single or dual opposed solid neoprene material on vertical edges and sills.
The two-ply material shall have a mninumthickness of 3 mr 1/8 inch and
shal |l be retained continuously for its full length and secured with
rust-resistant fasteners 300 mr 12 inches o.c. Extruded weather stri pping
wi th heavy center section shall be attached at 300 mr 12 inches o.c., but
continuous bar may be omtted. C earance between netal parts on vertica
edges of |eaves and between | eaves and janbs which are to be

weat her-stri pped shall be as indicated.
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2.1.10.2 Metal lic

Form head weat her stripping material between each |eaf and the top guide
systemof not lighter than 1.2 mmthick 18 gage gal vani zed sheet steel or
flap-type, cloth-inserted neoprene, as indicated.

2.1.10.3 Hangi ng Head FI ashi ng

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Del ete paragraph if hangar doors have
vertical floating top rollers. Hanging head

fl ashi ng nust be designed and fabricated to
acconmodate total positive and negative defl ection
of roof in vicinity of door opening. Stiffened
hangi ng head fl ashing shall be designed to fasten to
top guides; material shall be 2.15 nr 13 gage

gal vani zed steel stiffened by supporting franmes to
adequately withstand specified wi nd | oads w t hout
per manent deformation. Material nust be furnished
and installed by same trade that furnishes top guide
system so preparation for fasteners can be done at
fabrication shop. However, to mnimze possibility
of danmage to the nmaterial, installation nust be done
after doors are in final position on rails.

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

Provide with the top guide systemspecified in Section 05 12 00 STRUCTURAL
STEEL. Provide cloth-inserted neoprene weathering fastened to top of door
| eaves to engage the head fl ashing when doors are cl osed.

2.1.11 Fast eners
Ei ther zinc-coated or cadm um pl ated steel.

2.1.12  Seal ant
Si ngl e- conponent or nulticonmponent el astoneric type conformng to ASTM C 920,
Type Sor M Gade NS, Cass 12.5, Use NI. Provide a sealant that has been
tested on the types of substrate to which it will be applied.

2.1.13 Pri mer
Red iron oxide, zinc oxide type, SSPC Paint 25.

2.1. 14 Starters

Provi de magnetic reversing starters in NEVA | CS 1, Type 12 encl osures

equi pped with access door-controlled, fused safety di sconnect switches.
Starters shall be factory wired with overl oad and undervol t age protection,
mechani cal and electrical interlocks, auxiliary contacts, relays and tim ng
devices as required, control circuit transforners, and a nunbered terni na
strip. The control circuit transfornmer shall reduce the voltage in the
control circuits to 115 volts or less, and shall conformto UL 506.

2.1.15 El ectrica

Provide conduit, wire, flexible cables, boxes, devices, and accessories [,
and install trolley duct,] under Section 26 20 00 | NTERI OR DI STRI BUTI ON
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SYSTEM | f pernmanent electrical power is not avail able when door
installation is conplete, provide tenporary power under Section 26 20 00
| NTERI OR DI STRI BUTI ON SYSTEM for testing and adjusting the doors.

.2 FABRI CATI ON
2.1 Door s
.2.1.1 Frames and Fram ng

Door | eaves shall be of welded or bolted construction. Joints shal
devel op 100 percent of the strength of the fram ng nenbers. Vertica
menbers shall be continuous throughout the height of the door. When
required, prepare splices to facilitate field assenbly in accordance with
standard practice. Frames and fram ng nmenbers shall be true to di nensions
and square in all directions; no | eaf shall be bowed, warped, or out of
line in the vertical or horizontal plane of the door opening by nore than
one mmin 2 neters 1/8 inch in 20 feet. Provide diagonal bracing so that
the compl eted | eaf assenbly will be braced to w thstand shipping, assenbly,
and operational |oads. Exposed welds and welds which interfere with the
installation of various parts such as cover sheets shall be ground snoot h.

.2.1.2 Exterior Covering and Interior Liner Sheets

Fl at sheets shall be fastened to the frane either by edge wel ding, plug
wel di ng, or threaded fasteners 300 mr 12 inches o.c. Were flat sheets are
attached as either exterior covering or interior |liner sheets, the clear
unsupported area shall not exceed 2.5 square neters 25 square feet. Make
edges of exterior sheets weathertight with seal ant.

. 2.2 Locki ng Devi ces

Do not provide | ocking devices on notor-operated hangar doors.

.2.3 Tractor Pulls

Provide tractor pulls so that |eaves can be towed by a tractor or simlar
equi prent in the event of power failure. The tractor pull shall be
designed for drive force to tow door or 22240 N 5000 pounds whi chever is
greater. Mninmumthickness steel plate shall be 10 mm 3/8 inch

.2.4 Track Cl eaners

Provide a device to clear debris fromthe rail head and wheel flange
grooves as the leaf is noved.

.2.5 I nsul ation

Secure insulation to doors with clips, studs, or adhesive. Protect
insulation within 2400 mr 8 feet of floor with steel liner sheets secured
to framng 300 M 12 inches o.c. at edges with zinc-coated, self-tapping
SCrews.

. 2.6 Cabl e System for G oup Doors
The mi nimum size for the cable which interconnects the | eaves shall be 10 nm
3/8 inch; the cables shall be inproved plow steel with lubricated henp

centers or wire rope cores. Sheaves over which the cabl es operate shal
have a dianeter of at |east 18 cable dianmeters and either seal ed ball-or
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roll er-type bearings or graphite bronze bearings of a sufficient capacity
for the operating loads. Gease fittings shall be provided for the sheave
bearings unl ess permanently |ubricated bearings are used.

2.3 OPERATI ON

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

NOTE: Type of operation will depend upon use and
configuration of the hangar. Delete inapplicable
par agr aphs.

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

2.3.1 Hangar Door Types
Hangar doors shall be [unidirectional] [biparting] [as indicated.].
2.3.1.1 I ndi vi dual | y Operated Doors

Each door |eaf shall have a separate, traction-drive operating unit driving
one or nmore of the bottom wheels. Each |eaf shall have a notor-nounted,
spring-set, sol enoid-rel eased notor brake. Each |eaf shall nove

i ndependently of the other |eaves. Provide doors that require operating
personnel to walk with the leaf as it noves.

2.3.1.2 Fl oati ng Group Doors

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: Consi der visual appearance when using the
anchored or wraparound cable system The cables
used to nove the door |eaves are exposed to view

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

Each group of three or nore | eaves shall have a separate, traction-drive
operating unit located in each end |eaf of the floating group doors, which
drives one or nore wheels of the end | eaf, and a waparound cabl e system on
the internmedi ate | eaves coupled to each end leaf; or an interleaf pickup
system Movenent of either end | eaf shall allow stacking and unstacki ng of
the other end and shall also allow internediate | eaves to nove in concert.
The group of |eaves traveling abreast may then be positioned as desired in
the opening. Provide necessary cables, fittings, cable sheaves, housings,
guards, pickups, brackets, anchors, and m scel | aneous hardware.

2.3.1.3 Anchored Group Doors

Each group of |eaves shall have a traction-drive operating unit located in
the lead | eaf of the group and driving one or nore wheels of the |lead |eaf.
[ The | eaves in each group shall start to nove at the same tine and arrive
at their fully open or fully closed positions sinultaneously]. Provide
necessary cables, fittings, sheaves, housings, guards, pickups, brackets,
anchors, and m scel | aneous har dware.

2.3.2 Qperating Units

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

NOTE: Delete "lead" for individually operated

doors. Leave in for group doors.
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

Each operating unit shall nove its [lead] |eaf at a speed of approxi nately
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20 nmeters 60 feet per mnute at zero wind |load conditions and to be
operable up to and including a maxi rumw nd | oad of 0.4 kilopascals 8
pounds per square foot. The operating units shall consist of either a
separate notor and gear reducer or a gearhead notor, high-speed shaft
brake, and necessary roller chains and sprockets. The systens shall be
provided with overl oad protection for the drive units and a neans for
energency tractor tow ng operation.

a. Mitors shall be single speed, squirrel-cage type of sufficient
size to operate the | eaves under zero wind |oad conditions at not
nore than 75 percent of their rated capacity.

b. Gear reduction units shall allow a reversal of effort through the
gears wi thout damage to the units.

c. Operating nechanisns shall be covered on the interior of the |eaf
by a hinged 1.5 mmthick 16 gage flat steel cover

. 3.3 Br aki ng Systens

Braki ng systens shall be designed to ensure stoppage of the | eaves under
normal, dry rail conditions within the safety edge overtravel limt. The
braki ng systens shall be either a nmagnetic, spring-set, solenoid-rel eased
brake or hydraulic type. Provide a hand release to release the brake when
it becones necessary to nove the |eaf with an outside force. The hand

rel ease shall be an automatic reset type so that the brake will be operable
during subsequent el ectrical operation of the door.

.3.4 Controls

Doors shall be controlled by constant pressure push buttons nounted on the
door |eaves. Renoving pressure fromthe button shall stop the novement of
the | eaves. The control equipment shall conformto NEVA ICS 1 and

NEVA I CS 2. Interior push buttons shall be nmushroom head type, nmounted in
heavy-duty, oil-tight enclosures conform ng to NEVA | CS 6, Type 13, except
that enclosure for reversing starter with di sconnect switch shall be Type 1
or Type 12. [Exterior push buttons shall be in watertight encl osures
conform ng to NEMA | CS 6, Type 4.]

.3.4.1 Push Buttons for Individually Operated Doors

The | eaves nounted on the outer rails shall have the push buttons nounted
on the exterior face; the | eaves on the inner rails shall have the buttons
mounted on the interior face; and the | eaves on the mddle rails shall have
the buttons nobunted on both the exterior and interior faces. The button at
each edge of a leaf shall allowthe leaf to travel with that edge as the

| eadi ng edge only. The controls shall not be reversible. Location of each
control button shall be as indicated.

.3.4.2 Push Buttons for Floating G oup Doors

Each group shall be controlled by push button stations nounted at each end
of each group of l|eaves. Stations shall contain one button for stacking
the | eaves, one button for unstacking the |eaves, and a third button for
novi ng the | eaves in a group. The |leaves nounted on the outer rail shal
have the push buttons nmounted on the exterior face. The |eaves nmounted on
the inner rail shall have the push buttons mounted on the interior face.
Location of each control station shall be shown on manufacturer's draw ngs.
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2.3.4.3 Push Buttons for Anchored G oup Doors

Each group shall be controlled by a two-button push button station marked
"OPEN' and "CLOSE" nmounted near the inside | eading edge of the |ead |eaf.

2.3.5 Limt Swtches

Provide imt switches to prevent overtravel and bunping. Safety edges
shall not be used as limt swtches.

2.3.5.1 Pl unger- Type Limt Switches

Provide [at each edge of each leaf of individually operated doors] [at each
end of each group of floating group doors]. Limt switches shall be
actuated by 20 nmr 3/4 inch dianeter stainless steel rods of adjustable

| ength, guided at both ends with nonnetallic bearings and with tape-type
constant force springs to return the rods to their normal position after
actuation. The actuating rods shall have sufficient overtravel so that the

| eaves cannot bunp one anot her or any portion of the building or be danaged
when being towed. Each rod shall be adjustable 6 inches plus or mnus from
its normal position.

2.3.5.2 Lever Arm Type Limt Switches

Provi de for anchored group doors to stop the travel of each group in the
fully open and fully closed positions. The limt swtches shall be:

a. Positive acting, snap action, lever armtype with actuating cans
designed with sufficient overtravel to pernit the group to cone to
a conplete stop without overtraveling the limt swtches

b. Munted on the | eaves, and the actuating canms nounted either on
the top guides or on adjacent door | eaves.

2.3.6 Saf ety Edges

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: Edit to suit type of door operation required.
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Provide fail-safe safety edges on [each edge of each | eaf of individually
operated doors] [each |eading and trailing edge of drive |eaves for
floating group doors] [the |eading edge of the drive |eaf of anchored group
doors] from 25 mr one inch above the floor to the top of the door |eaf.

For | eaves 300 mr 12 inches thick (including siding) or |less, provide a
single run of safety edge the full width of door. For |eaves over 300 mv
12 inches thick (including siding,) provide a double run of safety edge
spaced to provide the nmaxi num degree of safety in stopping the | eaves. For
| eaves over 300 mr 12 inches thick (including siding) provide a double run
of safety edges on the outer edge of each side of door |eaf covering no

| ess than 80% of |eaf.

a. Design: Provide safety edges to provide a mininumof 90 mr 3 1/2
i nches of overtravel after actuation until solid resistance is net
and door notion conmes to a conplete stop. |If door requires nore
than 90 mr 3 % inches to cone to a conplete stop, provide
additional overtravel built into safety edge the di stance required
for door notion to cone to a conplete stop. Use electric safety
edges.
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b. Specs: Use sensing edges of reinforced pol yvinyl chloride cover
or other Governnent-approved material with chenical resistance to
di esel and JP-4 fuel, hydraulic fluids, SAE-30 oil and salt
water. Use cover that provides hernetic seal for weather and
noi sture resistant protection of internal foam and contact
el ements. Internal foam nay be pol yurethane and/or | atex foam per
mlitary specification ML-R 5001, nmediumdensity. Use two
contact el ements separated by perforated foam or other Governnent
-approved materials and design to performthe switching function
when the sensing edge encounters an obstruction al ong any portion
of its active |ength.

b. Operation: Actuation of the safety edge on | eading edge of a
group of |eaves shall stop novenment of the group. Actuation of a
safety edge shall | ock out the nmotor control in the direction of
travel until reset, but shall pernit the door to be reversed away
fromthe obstruction which tripped the safety edge. Safety edges
shall be alive only when doors are noving. Safety edges shall be
reset by nmoving doors away fromthe obstruction. The |ower
portion of the safety edges to a height of approximtely 1500 mr 5
feet shall be independently renovable for convenience in servicing
or repair. The renainder of the edge may be in one piece up to a
maxi nrum of 6000 nm 20 feet.

c. Bunper(s): Each door |eaf edge provided with a safety edge shal
be protected by a spring type bunper(s). Bunper shall be designed
to absorb 150 percent of the door drive force when door is pushed
in an energency. For continuous safety edges, bunpers shal
extend to the sides. For sectional safety edges, the bunper can
interrupt the safety edge for a distance not greater than 305 mr
12 inches.

d. Keyed bypass: Provide a keyed bypass to the door controls to
render the safety edges in a tenporary "repair" node, if
necessary. The door drive shall be restored fromits "fail safe"
node by activation of the keyed bypass.

2.3.6.1 El ectrical Safety Edges

Connect the safety edge in series with the necessary relays and resistors
to nake the system conplete. The service shall be not nore than 24 volts
and the circuit shall be nornmally energized so that the mal function of any
of the conponent parts will make the door inoperative. Wre sensing edges
to provide for control reliable 4-wire operation of hangar door so that any
power |loss to the sensing edges is experienced, then the door becones

i noperable until power is restored and a reset operation is initiated.
Install sensing edges to operate through a nornmally energi zed relay so that
when the sensing edge is conpressed the relay contacts open. Install relay
contacts to also open if any conponent in the sensing edge control circuit
is broken so as to break continuity. Use 100 volts electrical service to
the control circuit. Ensure service to the sensing edge does not exceed a
nom nal 24 volts. Install a large red indicator |ight and/or a |oud siren,
to be sinultaneously activated with the actuation of any sensing edge, to

i ndi cate the presence of an obstruction.

2.3.7 War ni ng Devi ce

Provide a clearly audible signal on each [individually operated |eaf]
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[group of |eaves]. The warning device shall

a. Operate when the push button is actuated for nmovenent of the door
in either direction;

b. Sound 5 seconds before the door noves, and while the door is
nmovi ng; and

c. Consist of not less than a 150 mr 6 inch dianmeter bell or
equi val ent deci bel -rated horn, | oud enough to be heard in the
hangar and on the apron

2.3.8 Emer gency Operation

Hangar doors[, including tail doors,] shall be constructed and equi pped so
that they can be operated-manually or by tractors fromthe hangar floor in
case of power failure. Manual operation of hangar doors shall be designed
to avoi d danage to safety edges.

2.3.9 El ectrical Wrk
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NOTE: Insert the following into Section 26 20 00,
| NTERI OR DI STRI BUTI ON SYSTEM

"HANGAR DOORS: Provide field wiring [and trolley
duct installation] for hangar doors under this
section in accordance with door manufacturer's
written instructions, draw ngs and di agranms, and
NFPA 70 and NEMA ICS 1. Provide conduit, wring,
boxes, cabl es, devices, and accessories under this
section. |If permanent electrical power is not
avai | abl e when door installation is conplete,

provi de tenporary power for testing and adjusting
doors for proper operation. [Trolley ducts will be
furni shed by door manufacturer and installed under
this section in accordance with door nanufacturer's
approved drawi ngs.] [Draped or festooned cables or
cable reels shall be provided under this section
Cabl e shall be extra-flexible Type SD, and shal
have a spring-1oaded, automatic take-up reel
coil-cord, draped cable, or equivalent device.] [as

o y
i ndi cated. ]
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The door nmanufacturer shall provide the proper electrical equipnment and
controls built in accordance with the | atest NEMA standards. Equi pnent,
control circuits, and safety edge circuits shall conformto NFPA 70. \Were
| ocated 450 mr 18 inches or |ess above the floor, they shall be

expl osi on-proof as defined in NFPA 70, Article 513. Manual or automatic
control devices necessary for notor operation of the doors shall be

provi ded, including push button stations, limt sw tches, conbination fused
di sconnect switches and magnetic reversing starters, control circuit
transforners, relays, timng devices, warning devices, and trolley ducts
with collectors or trolleys.

2.3.9.1 Trol Il ey Ducts

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: I ndividually notor-operated doors and
floating group doors shoul d al ways be provided with
a trolley duct systemto bring power to door

| eaves. Anchored group doors, if opening width is
not excessive, can be equi pped with draped or
festooned cables or cable reels. |If opening w dth
exceeds 36 neters 120 feet, a trolley duct system
shoul d be used. Trolley duct systens should be
specified to be furnished by door manufacturer but
installed under Section 26 20 00, |NTERI OR

DI STRI BUTI ON SYSTEM i n accordance w th door
manufacturer's drawings. Only door nanufacturer is
properly qualified to know where to place trolley
duct so there is adequate cl earance and

noni nt er f er ence.
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Provide one or nore runs of trolley duct as required for the door system
provided. Ducts shall have solid copper conductors in a protective stee
[or polyvinyl chloride] housing. Locate ducts as shown on door

manuf acturer's drawi ngs. Provide adequate cl earances in the top guide
system for the ducts.

a. FEach run shall consist of the required number of sections of
straight track, a section of dropout track, feed boxes, end caps,
coupl i ngs, hangers, and other accessories to nmake the system
conpl ete and wor kabl e. Provide expansion tracks in each run where
the system crosses a buil ding expansion joint in the roof
construction and in the top guides.

b. Furnish one track-supported tandemtrolley or self-supporting
collector for each [individually notor-operated door] [group of
doors], complete with spring-1loaded brush contacts. Provide
trolley pulling brackets and corrosion-protected chains attached
fromeach side of the pulling bracket to each side of the tandem
trolley or support bracket for self-supporting collectors.

2.3.9.2 El ectrical Cables
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NOTE: Draped or festooned cables and cable reels
shoul d be specified to be furnished and installed
under Section 26 20 00, | NTERI OR DI STRI BUTI ON SYSTEM
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Fl exi bl e cables or cable reels shall be provided under Section 26 20 00
| NTERI OR DI STRI BUTI ON SYSTEM in accordance with the door manufacturer's
approved drawi ngs and wiring diagrans.

PART 3 EXECUTI ON

3.1 PROTECTI VE COATI NGS

R S I S S O S S R S I R R I S I I I R I I O
NOTE: Painting of hangar doors nust be specifically
mentioned in Section 09 90 00, PAINTS AND CQOATI NGS
along with instructions not to paint operating
parts, nechanisns, limt switches, or trolley ducts.
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3.

1.1 C eani ng

After fabrication, clean netal surfaces in accordance with SSPC SP 6
(Commerci al Bl ast).

1.2 Shop Pai nting

After cleaning, coat steel surfaces other than machi ne-finished parts with
primng paint. Keep paint off of finished bearing surfaces. Before
assenbly, prinme surfaces that will be inaccessible after assenbly. Handle
painted materials with care to avoid scraping or breaking the protective
film Mke match-marks on painted surfaces only.

.2 ERECTI ON

Assenbl e doors and accessories in accordance with approved shop draw ngs.
Do not erect doors until the work of other trades in preparing the opening
has been conpl eted, the hangar roof is under full dead |oad, and the top
guide and rail systens are within specified tolerances. After completing
erection and before starting field painting, clean interior and exterior
door surfaces. Cean abraded surfaces, field welds, and field bolts; and
coat with primng paint. Field painting as specified in Section 09 90 00
PAI NTS AND COATI NGS

.3 FI ELD QUALI TY CONTRCL

.3.1 Manuf acturer's Field Services

Provi de an authorized representative of the door nmanufacturer to supervise
erection of doors.

. 3.2 Test s

| mredi ately after the door installation is conplete, the door manufacturer
or his representative shall performa conplete operating test in the
presence of the Contracting Oficer. Correct defects disclosed by the
test. Retest the doors and adjust themuntil the entire installation is
fully operational and acceptable to the Contracting Oficer.

-- End of Section --
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