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CORROSI ON CONTROL  HANGAR  DOORS
05/17
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NOTE: This guide specification covers the
requi renments for fabrication and manufacture of
hangar doors used in corrosion control hangars.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).
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NOTE: These doors are uni que because they al so
serve as the air supply plenum
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NOTE: Painting of hangar doors nust be specifically
nentioned in Section 09 97 13.27 EXTERI OR COATI NG OF
STEEL STRUCTURES, along with a reference to this

Section and with instructions not to paint operating
parts, nechanisns, limt switches, or trolley ducts.
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NOTE: On the design 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.
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3. Location, spacing, size and type of top guides
and rails. Center-to-center dinension of |eaves
including interior and exterior coverings.

4. Location and type of personnel doors. Do not

| ocat e personnel doors between wheels and edge of
hangar door | eaf.

5. Location of bunpers and pulls.

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

7. Appropriate design wind pressures based on the
design wind velocity. See section on "Wnd Loads"
for nore detailed requirenents.

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

9. FElectrical service for notor operators,
preferably 460 volts, 3-phase, 60-hertz, and

| ocation of power supply disconnect.

10. Access for installation, maintenance, and

repl acenent of top rollers if hangar requires
floating top rollers.

11. Dinmensions and details of tail doors, if

required.

12. Bottomrail drains for full Iength of bottom
rails. This nay be done with cross drains normal to
the rails spaced about 6 M 20 feet on center. In

cold areas it may be necessary to provide de-icing
equi prent below the rails.

13. End of travel bunpers and bunper supports at end
of door travel. Dinension and |ocation should be in
accordance with door manufacturer's approved

drawings.

*kkkkkkkkk

PART 1
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GENERAL

1.1 REFERENCES

*kkk
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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
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference 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 fication when you choose to reconcile
references in the publish print process.

*kkk
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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 | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)

Al SC 325 (2017) Steel Construction Manual
Al SC 360 (2016) Specification for Structural Steel
Buildings

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)

Al SI S@03-3 (2002; Suppl 2001-2004; R 2008)
Col d- Formed St eel Design Manual Set

AMERI CAN LADDER | NSTI TUTE (ALI)

ALl Al4.3 (2008; R 2018) Ladders - Fixed - Safety
Requirements

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 52. 2 (2012) Method of Testing General
Ventilation Air-d eaning Devices for
Rermoval Efficiency by Particle Size

AMERI CAN VEELDI NG SCCI ETY ( AWS)

AWS D1.1/D1. 1M (2015; Errata 1 2015; Errata 2 2016)
Structural Wl ding Code - Steel

ASTM | NTERNATI ONAL (ASTM

ASTM A1008/ A1008M (2016) Standard Specification for Steel,
Sheet, Col d-Rolled, Carbon, Structural,
Hi gh-Strength Low Al | oy, High-Strength
Low Al l oy with I nproved Formability,
Sol uti on Hardened, and Bake Hardenabl e

ASTM A1011/ A1011M (2018a) Standard Specification for Steel
Sheet and Strip, Hot-Rolled, Carbon,
Structural, H gh-Strength Low Al l oy,
Hi gh-Strength Low Alloy with | nproved
Formability, and U tra-H gh Strength

ASTM A1018/ A1018M (2016a) Standard Specification for Steel,
Sheet and Strip, Heavy-Thickness Coils,
Hot - Rol | ed, Carbon, Commercial, Draw ng,
Structural, H gh-Strength Low Al l oy,
Hi gh-Strength Low Al loy with | nproved
Fornmability, and Utra-H gh Strength

ASTM A123/ A123M (2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A29/ A29M (2016) Standard Specification for General
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ASTM A36/ A36M

ASTM A519/ A519M

ASTM A653/ A653M

ASTM B103/ B103M

ASTM B88

ASTM C920

ASTM D4614

ASTM D740

ASTM E84

I NSTI TUTE OF ELECTRI CAL

| EEE 519

Requirements for Steel Bars, Carbon and
Al |l oy, Hot-W ought

(2014) Standard Specification for Carbon
Structural Steel

(2017) Standard Specification for Seanl ess
Carbon and All oy Steel Mechanical Tubing

(2017) 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

(2015) Standard Specification for Phosphor
Bronze Pl ate, Sheet, Strip, and Rolled Bar

(2016) Standard Specification for Seanl ess
Copper Water Tube

(2018) Standard Specification for
El astoneric Joint Seal ants

(2011) Standard Specification for Ethyl
Acetate (Al G ades)

(2011) Methyl Ethyl Ketone

(2018a) Standard Test Method for Surface
Burni ng Characteristics of Building
Materials

AND ELECTRONI CS ENG NEERS (| EEE)

(2014) Recommended Practices and

Requirenments for Harnonic Control in
El ectrical Power Systens

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAMM MBG 531

(2017) Metal Bar Grating Manual

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NENVA 250

NEMA ICS 1

NEMA | CS 2

NEMA | CS 4

NEMA | CS 6

(2018) Encl osures for Electrical Equiprent
(1000 Volts Maxi num

(2000; R 2015) Standard for Industrial
Control and Systens: General Requirenents

(2000; R 2005; Errata 2008) Industrial
Control and Systens Controllers,
Contactors, and Overload Rel ays Rated 600 V

(2015) Application Guideline for Term nal
Blocks

(1993; R 2016) Industrial Control and
Systens: Encl osures
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NEMA MG 1 (2016; SUPP 2016) Mdtors and Generators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 220 (2018) Standard on Types of Building
Construction

NFPA 409 (2016; ERTA 2016) Standard on Aircraft
Hangars

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;

TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nat i onal El ectrical Code

SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE AMS- C- 22542 (2012; Rev A; Stabilized (S) 2012)
C eani ng Compound, Hi gh Pressure C eaner,
Liquid

SAE J1405 (2012) Optional Test Procedures for

Hydraul i c Hose Assenblies
SAE J514 (2012) Hydraulic Tube Fittings

U. S. DEPARTMENT OF DEFENSE ( DOD)

MIL-D-16791 (1990; Rev G Am 1 1993) Detergents,
CGeneral Purpose (Liquid, Non-Ionic)

MIL-DTL-15021 (2014; Rev B) Hook, Snap Bolt, Swivel-Eye,
and Ri ngs

MIL-DTL-5541 (2006; Rev F) Chemical Conversion Coatings

on Al um num and Al um num Al | oys

MIL-R-24243 (1994; Rev E, Notice 1 2001; Notice 2
2006) Rivets, Blind, Nonstructural,
Ret ai ned Mandrel, Open End, Doned Head,
Al urmi num Al l oy, Carbon Steel, Corrosion
Resi st ant St eel

MIL-T-81772 (1986; Rev B; Am 1 1991) Thinner, Aircraft
Coating

UFC 1-200-01 (2016) DoD Buil di ng Code (CGeneral Buil ding
Requirements)

UFC 3-301-01 (2013; with Change 3) Structural
Engineering

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

Cl D A- A-857 (Rev B, Notice 3) Thinner, Dope and
Lacquer (Cellulose Nitrate)

SECTION 08 34 16 Page 8



1.

FS RR-C- 271 (Rev G Chains and Attachments, Carbon And
Al'l oy Steel

UNDERWRI TERS LABORATORI ES (UL)

UL 900 (2015) Standard for Air Filter Units

.2 RELATED REQUI REMENTS

Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM 03 30 00 CAST-I| N PLACE
CONCRETE, 05 12 00 STRUCTURAL STEEL, 08 11 13 STEEL DOORS AND FRAMES,

08 71 00 DOCR HARDWARE, 43 15 00.00 20 LOW PRESSURE COMPRESSED Al R PI PI NG
( NON- BREATHI NG AIR TYPE), 09 97 13.27 EXTERI OR COATI NG OF STEEL STRUCTURES
and 09 90 00 PAINTS AND COATINGS apply to this section with additions and
modi fi cations specified herein.

3 SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a "G' to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) 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 Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnmittal
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

*% *% *% *% *% *% *% *%%
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1.

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Contro
approval . ][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submittals with an "S" are for inclusion in the
Sustai nability eNotebook, in conformance with Section 01 33 29
SUSTAI NABI LI TY REPCRTI NG. Submit the followi ng in accordance with Section
01 33 00 SUBM TTAL PROCEDURES
SD-01 Preconstruction Submittals
Manufacturer's Qualifications; C[, | 1]
Installer's Qualifications; C[, [ 11
SD- 02 Shop Drawi ngs
Door Materials; C[, | 1]
SD- 05 Design Data
Door Structure; C[, | 1]

SD-10 Operation and Mai ntenance Data

Lubrication; G, [____ 1]
Air System ¢, [___ 1]
El ectrical Equipment; G, [ 1]

3.1 Door Material s

Subnmit design drawi ngs covering door structure, all operating devices,
mechani cal systens and "U' val ue

Show all details for construction, installation and operation; size, shapes
and thickness of materials, joints and connections; reinforcing; hardware;
mechani cal devices; electrical devices; and all design and detail data for
work of other trades affected by hangar doors.

Subnmit the door manufacturer's conplete schematic conpressed air and wiring
di agrans, field piping and wiring diagrans, and a conpl ete physica

| ocati on drawi ng showi ng the location of all pressure regul ators, gages,
metering valves, lubricators, filter-dryers, interlocking val ves and
controls with the runs of pipe and conduit, pipe size and conduit size,
wire nunber and wire size in each conduit, junction box |ocation and ful
control nounting details

.3.2 Door Structure

Submit design cal cul ations covering door structure, all operating devices,
mechani cal systens and "U' value. A Registered Professional Engi neer shal
prepare and sign structural calcul ations.

.3.2.1 Adj ust abl e Frequency Mdtor Drive

| EEE 519.
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1

3.3 Operation and Mai ntenance Manual s

Drawi ngs and instructions showing all lubrication points, proper

| ubricants, lubrication frequency schedul e and conpl ete operating
instructions. Conplete conpressed air system schematic and el ectrica
equi pnent wiring diagrans.

Furni sh the above in duplicate to the Contracting O ficer

.4 QUALI TY ASSURANCE

4.1 Manufacturer's Qualifications

Use a corrosion control hangar door product froma manufacturer who is
regul arly engaged in the design, fabrication, erection, and service of
corrosion control hangar doors of type and size required for this project.
The manufacturer shall have at least 5 years of similar corrosion contro
hangar door design experience. Sinilar doors nust have conparable function
and design including size, configuration, type of use, retractable or
nmovi ng el ements, safety features, controls, and other key engi neering

el ements as the door being specified. It is acceptable to show that a
series of simlar doors collectively neet all conparable elenents to the
door being specified, although not necessarily individually. Manufacturer
must submit witten evidence on simlar past door designs and installations
listing the name, |ocation, contact information of owners, installation
dates, overall sizes, features, and other relevant infornmation for
experience and qualifications evaluation. Only manufacturers who can
submit this evidence of actual installations where the products have proven
practical, durable, and require a m ninmum of nmintenance, will be qualified
under this specification

.4.2 Installer's Qualifications

Installation of the door(s) shall be supervised by a manufacturer's
representative and shall be in accordance with approved shop draw ngs.
Installers shall be skilled and experienced in the erection of corrosion
control hangar doors of the type specified herein. Installers nust subnit
witten evidence of similar past door installations listing the name,

| ocations, contacts information of owners, installation dates, overal
sizes, features, and other relevant information for experience and
qualifications eval uation

.4.3 Warranty

The door manufacturer shall provide a three-year warranty for al
mechani cal and el ectrical conponents against defects in material and
wor kmanshi p begi nning on the date of Project Acceptance.

.5 DELI VERY AND STORAGE

Deliver materials which are not shop-installed in the doors in origina
packages, containers, boxes or crates bearing the manufacturer's nane,
brand and nodel nunber. Store all materials and equi pnent in dry |ocations
wi th adequate ventilation, free fromdust or water, and to pernit access
for inspection and handling. Handle doors carefully to prevent danage.
Renove danmeged itens that cannot be restored to |ike-new condition and
provi de new itens.
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1.6 DESI GN REQUI REMENTS
1.6.1 Door Design and Conponents

The corrosion control hangar doors and conponents indicated in the
construction docunents are representative of a commercially-avail abl e
door. Design and fabricate the door to fit within the space allocated and
in accordance with the criteria specified herein. Design doors to operate
properly w thout binding, interference, or damage to weather stripping or
the adjacent structure. Door must be of limted combustible construction
in accordance with NFPA 220 and NFPA 409.

Submit Cal cul ati ons seal ed by the door manufacturer's registered
pr of essi onal engi neer for review

1.6.1.1 St eel Door Components
Design all supporting, steel bracing and fram ng steel nmenbers in
accordance with the specified | oads and the requirenents of Al SC 325 and

Al SC 360. Design all cold formed steel in accordance with AI'SI SQ03- 3.
Weld steel in accordance with the AWS D1.1/D1. 1M Standards.

1.6.2 Loads

Desi gn the door for the |oads in accordance with UFC 1-200-01, UFC 3-301-01
and all other applicable criteria.

1.6.2.1 W nd Loads

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |In accordance with UFC 1-200-01 and UFC
3-301-01, the Engineer of Record nust show the
appropriate design wind pressure for the design of
the door on the drawi ngs. The sinplified
procedur e/ net hod must not be used to calculate the
design wi nd pressures for the door, only an

anal ytical procedure is allowed. The building

vol une accessed by the corrosion control hangar door
nmust be considered "Partially Enclosed". The design
pressure rmust be based on the specific project
design criteria and on the design wind velocity for
cl addi ng and conponents with the appropriate
tributary area. An exanple table of required design
wi nd pressures is shown bel ow

Effective Max Positive Pressure [Max Negative Pressure
Area (PSF) (PSF)
Zone (SF)
? 10 ? ?
? 100 ? ?
? 200 ? ?

SECTION 08 34 16 Page 12



Effective Max Positive Pressure [Max Negative Pressure
Area (PSF) (PSF)
Zone (SF)
? 500 ? ?
? 700 ? ?

Conponents and Cl addi ng el enents with Effective
Areas greater than 65.032 square neters 700 square
feet nmust be permitted to be designed using the
provi sions for MAFRSs.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

In the closed position, design doors and all conponents to withstand the
wi nd pressures indicated by the Engi neer of Record. Design all door
conmponents to withstand both the highest positive and negative pressures
based on actual tributary area fromthe wi nd | oad indicated.

In addition, design doors and all conponents to be operational during w nd
events which cause a positive or negative service |load pressure of 0.718 kPa
15 psf on the surface of the door

.6.3 Deflections

For any door nenber, the deflection due to design wind | oad shall not
exceed the nenber's length divided by 120. Design the differentia
defl ection at the door seals to be less than 51 mm 2 inches.

Design Doors as a systemto withstand the upward and downward defl ecti ons
of the door header structure.

.6.4 Dri ve Mechani sm

Design the drive nmechanismto operate the door against a wind pressure of 5
pounds per square foot perpendicular to the leaf. Design the drive so that
when stopped at any point, the door automatically locks in place against a
185 km'h 115 nmph wind. Provide sufficient wheel traction to | ock hangar
doors when the track is wet. Design for the effect door sway and vi bration
wi |l have on wheel traction in a 185 kmih 115 nph w nd.

.6.5 Door Seal s

Use seal ing system between door |eaf and buil di ng, between door |eaf and
foundation, and between | eaf, designed to provide an air tight closure with
the building and the ventilation supply air plenum Coordinate the design
of the door seal systemwi th the building architectural and structura
details, and the nmechanical ventilation systens. Use fully adjustable door
seal systemto pernit initial setting during installation of the doors, and
to pernit future adjustments. Use door sealing system designed for ease of
repl acenent and that incorporates conmercially avail abl e conponents.

.6.6 Pneunmati ¢ Locki ng Mechani sm
Provi de manual and pneunatic control devices, piping, tubing and hose for
the | ocki ng mechani sms. Include the flexible connection to the building

air system Use air system designed to accommpdate the non-1|ubricated
building air supply available. Use system designed to nmaintain air |oading
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of the cylinders at all tines except when the lock pins are to be
retracted. Locate conpressed air accessories, including the filter /
regul ator assenbly, and control valves where they will be readily
accessi bl e for mai ntenance. Secure all tubing runs in the door plenumto
the door franme using cushion clanp assenblies spaced to prevent sag in
runs. Arrange all tubing runs to prevent accunul ated noi sture from
reaching the air cylinders. Locate air system accessories to be readily
accessible for inspection and servicing. Provide manual release of the
automatic door in the event of power failure. Acconplish di sengagenent of
the air cylinder by venting the air supply to the cylinder, renoving the
air loading on the piston. Provide nmanual retraction of the |ocking pins
by neans of a hand pull attachnent through a corrosion resistant wire rope
cabl e system

1.6.7 El ectrical Requirenents
Use electrical wiring and equi pnent approved for Class 1, Division 1
| ocations as described in Article 501 of NFPA 70. Use electric notor (460
V, 3-phase) as prinme nover.

PART 2 PRODUCTS

2.1 MATERIALS

2.1.1 Structural Steel

ASTM A36/ A36M\.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Note to the designer

I nclude the follow ng paragraphs in Section 05 12 00
STRUCTURAL STEEL.

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

.1.1 Top Quides: Miintain nomnal elevation within
plus or mnus 6 mMm 1/4 inch and nomi na
center-to-center dinmension within plus or mnus 3 nm
1/8 inch, with variation fromnom nal no greater than
one mmin 2 meters 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 mm 1/16 inch. Top guide tol erances
shall be net after dead |oad is inposed on building
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: Gal vanized steel, not
thinner than 1.2 mmthick 18 gage, reinforced as
requi red. Coordinate with hangar door

manuf acturer. Show exact | ocation and configuration
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.
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.1.3 BottomRails: Standard A.S.C.E. or ARE A
wei ghi ng not less than [ ] kilograms per neter
pounds per yard. Do not install rails until top
gui de system has been installed. Continuously
support rails and anchor as indicated. Set rails to
el evation within plus or minus 6 nm1/4 inch, with
variations fromelevation no greater rate than one
mmin 2 neters 1/8 inch in 20 feet. Nonminal design
rel ati onship between top guides and bottomrails to
be mmi ntai ned wi thout exception. Center-to-center
di nensi ons of bottomrails to be maintained within
plus or mnus 3 Mm 1/8 inch with variation from
nom nal no greater than one mmin 2 neters 1/8 inch
in 20 feet. Weld rail joints and grind snooth or
provide with splice plate in accordance wi th ASCE
standards."

*% *% *% *% *% *% *% *% *% *% *% *% *%%

.1.2 Formed Steel

Al SI SQ03- 3.

.1.3 Gal vani zed Steel

Hot di pped gal vani zed frames in accordance with ASTM A123/ A123M.
.1.4  Sheet Steel

ASTM A1011/ A1011N, hot-roll ed sheet steel, commercial quality, or
ASTM A1008/ A1008N, cold-rolled steel sheet, commercial quality.

.1.5 Gal vani zed Sheet Steel

ASTM A653/ A653N, coating designation G0 gal vani zed steel sheet, comerci al
quality.

.1.6 Exterior Covering

Pref orm t he hanger door/plenuns' exterior wall from siding panels over
rigid insulation boards, assenbled in accordance with the siding

manuf acturer's standard detail. Provide panels with factory finish equal
to Kynar 500 PVDF fl uoropol yrmer

.1.6.1 Ext eri or Roof Panels

Coat ed steel sheets conforming to the requirenments of Section 07 41 13
METAL ROOF PANELS, with ribbed exterior face, 38 nm 1-1/2 inch panel, depth
and t hickness to neet design |loads and purlin spacing, but not |ess than 22
M-G STD gage, with factory finish equal to Kynar 500 PVDF fl uoropol yner.

.1.6.2 Li ner Panel s

Coat ed steel sheets conformng to the requirenents of Section 07 41 13
METAL ROOF PANELS, or gal vani zed steel sheets conform ng to ASTM A653/ A653N,
coating designation &0, with flush interior face, 47.6 nm 1-7/8 i nch panel
depth and thickness to neet design |oads and purlin spacing, but not |ess
than 22 MFG STD gage, with factory finish.
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2.1.6.3 Insulation

Permanently secure insulation materials in place between the face and |ine
panel s. Design the doors to have an air-to-air "U' value not nore than
0.05, a flane spread rating of 75 or |ess and a snoke-devel oped rating of
100 or less when tested in accordance with ASTM E84. Do not use cellular
plastics.

2.1.6.4 Accessories

Sheet netal flashings, trimnolding, closure strips, caps, subgirts and
other simlar sheet nmetal accessories used in conjunction with the
preformed panels shall be of the sane material and finish as the panels.
Metal shall be of a thickness not |less than that used for the panels.

2.1.7 Hardware

Provi de hardware suitable for use on hangar doors and designed to
acconmodat e actual dead | oads plus wi nd | oads specified herein.

2.1.7.1 Pivots

Provide pivots with heavy duty thrust bearings seal ed agai nst dust and
water, and with drip-type lubrication fittings requiring infrequent
attention. They shall be of sufficient strength to resist all |oads
specified herein, with a factor of safety of 2. Provide for expansion and
contraction over a tenperature range of 27 degrees C 80 degrees F. Design
the top pivot to provide novenent in the plane of the door to accommodate a
differential settlenent of 101.6 mm4 inches within the Iength of the track
and between the track and the building. Design the top pivot to provide
movenent in the plane of the door in the closed position to accomobdate a
hori zontal di splacement of the building of vertical door alignnent
adjustnents at the top and bottom pivot points. The bottom pivot point
shall be self-aligning and installed in a cement case with renovabl e

weat her tight cover, and shall be designed to resist axial and radia

t hrust | oads.

2.1.8 Weatherstripping

Rubber bulb seals shall be resistant to incidental contact with the
foll owi ng chemi cals and solvents used in the facility:

MATERIAL M LI TARY OR FEDERAL SPECI FI CATI ON
MEK ASTM D740

Dope and Lacquer Thi nner CI D A-A-857

Aircraft Coating Thinner MIL-T-81772

Hi gh Pressure C eani ng Conpound SAE AMSB- C- 22542

Et hyl Acetate ASTM D4614

Non-1 oni ¢ Det er gent MIL-D-16791
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MATERIAL M LI TARY OR FEDERAL SPECI FI CATI ON

Conver si on Coating MIL-DTL-5541

2.1.9 Fasteners
Hot di pped gal vani zed.
2.1.10 Sealant

Si ngl e- conponent or nulti-conponent elastomeric type conform ng to ASTM C920,
Type Sor M Gade NS, Cass 12.5, Use NI. Provide a sealant that has been
tested on the type(s) of substrate to which it will be applied.

2.1.11 Li ght Fixtures

The door manufacturer shall provide all light fixtures indicated in or on
the door. Conformto the electrical drawi ngs and the requirenents
specified in 26 20 00 | NTERIOR W RI NG SYSTEMS.

2.1.12 Per sonnel Emergency Pass Doors and Pl enum Access Doors

Provi de doors in each hangar door |eaf for personnel access to the

buil ding, and for access to the air plenumfor maintenance of the drive
mechani sm and | ock pin nechani sns. Doors shall be exterior, hollow netal,
flush type, insulated, with gasketed franme to provide an airtight seal.
Doors shall conformto 08 11 13 STEEL DOORS AND FRAMES. Provi de hardware
conformng to 08 71 00 FI Nl SH HARDWARE, as fol |l ows:

a. Personnel Pass Doors:

1-1/2 Pairs, Hi nges A5111 (Tenp.) 5 by 4-1/2
1 Each Exit Type 2, Function 01

1 Each Door d oser 002061, Size IV

1 Each Kickpl ate J102

1 Set Airtight Seals As specified

b. Personnel Pass Doors:

1 Pair, Hi nges A5111 (Tenp.) 5 by 4-1/2

1 Each Lockset Series 1000, Grade 1, Function F04
1 Each Door d oser 002011, Size 111

1 Set Airtight Seals As specified

2.1.13 Concrete and Non-Shri nk G out

Pour in place normal concrete having a strength of 3000 psi. Concrete and
non-shrink grout shall conformto the requirenments of 03 30 00
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CAST- | N- PLACE CONCRETE.
.1.14 Filter Assenbly

The filter systemfor the hangar doors shall consist of a replaceable nedia
filter systemin a permanent frane filter bank nounted in the door frane as
indicated. The filter franme bank shall consist of universal nodul ar

frames, nonminal 0.6 mby 0.6 m24 inch by 24 inch, fastened to each other
to forman assenbly. Fabricate frames from 16 gage gal vani zed steel and
include filter holding clips to pernmit easy renoval of the filters w thout
renoval of the clips. Fasten franes to each other and to the supporting
door franme by neans of stainless steel break mandrel rivets (pop rivets)
conform ng to MIL-R-24243 . Use replaceable filters of the extended surface
type, nominal 0.6mby 0.6 mby 51nm 24 inch by 24 inch by 2 inch deep, with
a 30 percent efficiency when rated by ASHRAE 52.2. Filters shall neet the
fire-resistant requirenments of UL 900, Class 1. Use pleated type filters
with a wel ded wire nedia support grid and nonfl anmabl e encl osing frane
bonded to the filter nmedia. Provide one conplete set of replacenent
filters for each door |eaf.

.1.15 Differential Pressure Switches

Provi de each door leaf with a differential pressure switch to annunciate
when the filters are dirty and require replacenent. Provide 101.6 mm 4 inch
di aphragm operated differential pressure switches to activate a single
pol e doubl e throw snap switch. Restrain notion of the diaphragmby a
calibrated stainless steel spring adjustable through the full range.
Transmit spring range the snap switch by nmeans of a direct nechanica
linkage. Switch shall be rated for a tenperature range of minus nminus 1
degree C 30 degrees F to 82.2 degrees C 180 degrees F, and a pressure of 10
psig. The operating range shall be 1/2 to 2 inch water colum with a
maxi mum dead bank of 0.12 inches water columm, and repetitive accuracy of 2
percent of range. Use U L. listed switch nmounted in an expl osi on- proof
housing suitable for use in a Cass 1, Division 1, Goup D hazardous area.
Use 3.2 nm 1/8 inch NPT pressure sensing connection. Use 12.7 mm 1/2 inch
NPT el ectrical connection. Use switch rated 15 anps, 120 volt A C.,
resistive | oad.

.1.16 Door Drive Mechani sm

Each door |eaf shall be driven by a single drive wheel operating on an
enbedded standard crane rail. The drive wheel shall be driven by an

el ectric wormgear notor through a double reduction chain and sprocket.
The drive mechani sm shall be capabl e of operating the door under the design
| oads specified herein.[ For areas classified as Cass 1, Division 1

G oup D hazardous areas, all moving parts exposed w thin the door plenum
and the aircraft by shall be non-sparking, except where protected by drive
system seal ed enclosure. Limt the acceleration of the door to reduce the
potential hazard of the drive wheel sparking the rail.] Incorporate
machinery in the drive nechanismto pernit the door |eaf to be operated
manual |y by neans of a tractor in the event of a power failure or notor
drive failure. The drive mechani smshall be of the design indicated, or
shal | be of a conparable, previously-proven design for a sinilar type door
whi ch shall be approved by the CQC Representative.

.1.16.1 Worm Gear Mot or

The gear notor shall consist of a multiple reduction helical worm gear
reducer with an integrally mated A.C. notor and electric brake.
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2.1.16.2 CGear Reducer

The gear reducer shall be A GMA. rated for the design torque with a
service factor of 1.0. Use gear reducer housing of high strength cast

al um num or cast steel. The wormshall be nachined of high strength | eaded
all oy steel carburized and hardened to 60-62 Rockwell C, tenpered, honed
and ground after hardening. The worm gear shall be cast bronze. The

out put shaft shall be high strength alloy steel. Bearings shall be either
tapered or ball rollers on the work shaft and tapered rollers on the output
shaft. Use dual |ip spring-loaded seals to protect agai nst |eakage and

foreign matter. Use gear reducer with a large oil reservoir for adequate
spl ash lubrication for cool operation and an easily accessible oil fill,

| evel and drain holes for maintaining proper oil level. The gear reducer
shal | have an adaptabl e base, nmachined for direct nounting to the support
structure.

.1.16.3 Motor

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Provide a Totally Encl osed Wash- Down ( TEWD)
notor enclosure in harsh salt air marine
environnents. Hangar doors have a history of early
notor failure where facilities are adjacent to the
ocean.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

Use integrally mated notor suitable for variable speed operation with input
power from an adjustable frequency drive unit,[ explosion-proof for areas
designated as Cass 1, Division 1, Goup D hazardous areas,]]|
total |l y-encl osed, wash-down (TEWD)] constant torque, NEMA Design D, 3
phase, 60 hertz, 460 volt service, with Class B insulation, tine and
tenperature rating 30 mnutes 75 degrees C 167 degrees F tenperature rise
over 40 degrees C 104 degrees F anbient, 1.2 service factor and with seal ed
bearings. Include in notor an integrally nounted disc brake in an

expl osi on-proof enclosure. Brake shall have a nmanual release with
automatic reset. Extend shaft through brake for manual operation. Select
motor for starting torque and not stall torque. Mtor shall conformto
NEMA M5 1 standard.

.1.16. 4 Chain and Sprocket Drive

Acconpl i sh doubl e reduction chain and sprocket drive through a sprocket
mount ed on the output shaft of the gear notor, a sprocket nounted on the
drive wheel shaft and an internediate jack shaft with sprockets. Use
single or double strand type sprockets to match the ANSI pitch chain with
hardened steel teeth. Use sprockets designed to have a mni num of 40
percent tooth contact. Use jack shaft designed with a clutch nmechanismto
permt disengaging the gear notor drive fromthe drive wheel to permt
manual operation of the door. Use jackshaft fabricated from high strength
all oy steel and supported by two pillow bl ocks or flanged bearings. Use
bearings designed for an L10 life of 20,000 hours, with self-aligning
doubl e row spherical bearings in a cast iron housing, a spring |ocking
collar, spring loaded |ip seals and grease fittings. Use manual clutch
mechanismwith a handl e of sufficient length to facilitate nmanual operation
and a | atching device to assure positive engagenment under nornal operation
when not nechanically retracted for manual operation. Fit the chain and
sprocket drive systemw th an automatic oil lubricator readily accessible
for inspection. Use roller chain of single or double strand confornming to

SECTION 08 34 16 Page 19



ANSI standards for dinensions. Use roller chain of heavy series type rated
for occasional shock |oading. Use press fit riveted type pins. Use press
fit cotter pin type connecting pin.

.1.16.5 Drive Wheel Truck Assenbly

Mount each drive wheel on a renovable truck assenbly, as indicated, to
permit renmoval and servicing without dismantling the door.

.1.16.6 Drive \Weel

Use wheel fabricated fromheat treated chron um nol ybdenum al | oy, Al SI
strength. Use wheels designed to operate on a standard crane rail as
specified herein. Use wheels confornming to the foll owi ng di nensions after
machining:

a.
tread

D anet er of 533.4mmto 0.13 mR1.0 inch to 0.005 inch

b.

Wdth of tread [82.6 nmB 1/4 inch

C.

Bor e As required

2.

After machining, flanme harden wheels to 325 to 375 brinell hardness.
1.16.7 Shafting

Fit and weld wheels to a high strength steel tube shaft. Machine tube
shaft fromhot finished seam ess carbon steel nechanical round tubing
conform ng to ASTM A519/ A519V, and steel confornming to ASTM A1018/ A1018N
with a wall thickness as required by design. Machine tubing shaft to

recei ve bearings so that the conbination with the wheel shall be concentric
with the bearings and support shaft within a tolerance of 0.5mm 0. 002 inches.
Run tube shaft on tapered roller bearings press fit into the ends of the
tube. Ends of tube are supported by a high strength nachi ned i nner shaft
mounted directly to the wheel truck. Machine inner shaft from nmedi um
carbon, high manganese, free machining, cold finished, Stress proof steel
shafting, drawn, ground and polished with a tensile strength of 125,000 psi
and a yield strength of 100,000 psi. Drill and tap inner shaft to
acconmodat e | ubrication tubing and to permt distribution of grease to both
bearings.

.1.16.8 Tapered Rol | er Bearings

Use self-aligning, cylindrical bore, spherical roller type bearings, sized
for the static and dynamic forces with an LB-10 mininumlife rating of
20,000 hours. Use manufacturer's standard precision machi ned sel f-1ocking
bearing nut for retaining the bearings on the shaft. Machine bearing

sl eeve for preloading the tapered roller bearings from Stress proof steel
shafting used to support the wheels.

.1.16.9 Fabri cated Truck

Use plate conform ng to ASTM A36/ A36N except as indicated and specified
herein.

.1.16.10 Seal s and Seal Housing

Fabricate seal housing as indicated for clearance fit to shaft and sl eeve.
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Use double Iip, spring | oaded seal to retain bearing |ubricating grease and
protect the bearings fromdirt.

.1.16.11 Bearing Lubrication Conponents

Use copper tubing the size indicated confornmng to ASTM B88, Type L, for
use with conpression type fittings. Use brass fittings conforning to
SAE J514 to connect tubing to shaft and to truck. Use nale connector
fitting for connection to shaft, male pipe end and flare tube end to
receive tubing. Use "Triple-Lok" fittings as manufactured by Parker
Hannafin, or approved equal. Provide alenmte grease fitting to mate with
bul khead fenal e pipe fitting.

.1.16.12 Door Drive Mechani sm Encl osure

Design and fabricate drive nmechani smenclosure to be readily renovable to
facilitate inspection and mai ntenance of the nechanical drive conponents.
Fabricate enclosure to airtight to maintain the integrity of the
pressurized air plenum

L1.17 Lock Pins

Equi p | eadi ng edge of doors with top and bottom automatic | ock pins
designed to restrain the door in the full open or full closed positions,
under the design operating wind forces. Assure that doors are properly
aligned in the fully closed position with seals conpressed. Use
non-sparking | ock pin mechani snms designed to accommodate thermal expansion
and contraction of the doors, with sufficient range of action horizontally
to seat under full wind | oad deflections (inward or outward). Seat bottom
|l ock pins in special receptacles set in the concrete slab designed to
acconmodate the full travel of the pin, and designed to prevent dirt and
water from accunul ating inside. Use air operated | ock pins designed for
normal operating conditions with mechanismto manually release the pins in
the event of a failure of the control system Use |ock pin nechani sm of
the design indicated, or of a conparable, previously proven design for a
simlar type door approved by the CQC Representative.

.1.17.1 Operating Mechani sm

Use direct action double acting air cylinder operating nechani smfor
opening and closing the lock pins. Use cylinders sized to operate the |ock
pi ns when binding in the receivers under full wi nd | oads or other

conbi nation of |oads including thernmal expansion and contraction of the
doors, and settlenent deflection of the doors with available 80 psig air.
Use cylinder of corrosion-resistant construction suitable for industrial
application and rated for 200 psig non-lubricated air service. Machine
cylinder barrel head from high strength steel tubing, honed to a 10-15

m cron-inch finish and hard chrone plated inside and outside. Fit head
with easily externally renovabl e precision nmachi ned high strength fine
grained iron, bronze or alunminumrod bearing, incorporating seals and rod
wi per to prevent dirt formentering cylinder. Use cylinders cushioned at
both ends with built-in adjustable needle valves to allow adjustment of the
cushion effect. Fit piston with double seals for minimumfriction under
varyi ng dynam c pressures. Machine cylinder rod from high strength steel
90, 000 to 100,000 psi mnimumyield, hard chrone plated, and sized for
operating the pin with a factory safety of five based on yield strength.
Pre-lubricate cylinder with a permanent type dry lubricant. LR2
Permanently Lubricated Air Cylinders or Universal "A-2" Series Heavy Duty
Pre-Lubricated Pneumatic Cylinders as manufactured by Schrader Bel |l ows of
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Akron, Ohio conformto this specification
.1.17.2 Top Pin

Machi ne top pin cold drawn ASTM A29/ A29V, Grade 1018 steel bar stock. Hard
chrone plate top pin after machining. Machine pin bottomto mate with the
clevis fitting on the air cylinder. Use two sets of bronze guide rollers
to guide pin for the full stroke. Use bronze rollers designed to
acconmodat e t he maxi mum forces under the design | oadings plus: forces due
to tenperature expansion and contraction of the door,; forces due to
settlenent of the door; and other binding forces on the top pin when
engaged in its receiver. Use top pin latching receiver assenbly designed
to accommpdate the nmaximum pin loading and to nate with the 12.7 nm 1/2 inch
buil ding truss plate provided for the | ock nechanism Use receiver
assenbly provided with a phosphor bronze Iiner sheet conforning to

ASTM B103/B103NM with a hard tenper, mininumtensile strength of 80,000 ps
and Rockwel | Hardness Nunber B86

.1.17.3 Bott om Pi n

Machi ne bottom pin from cold drawn ASTM A29/ A29V, Grade 1018 steel cold
finished round stock. Machine pin to thread to the cylinder rod. CQuide
pins at the bottom of door with UHMW supported in a fabricated stee
bracket. Engage pin in sockets enbedded on the floor. Use sockets with
UHMW sl eeves.

.1.17. 4 Air System

Use air systemfor operating the |lock pins consisting of shop conpressed
air avail abl e near each door at 12.7 mm 1/2 inch val ved connection on the
aircraft by wall as indicated. The conpressed air is classified as

i ndustrial plant grade air at a pressure of 100 to 125 psig. The door
manuf act urer shall provide appropriate air accessories such as val ves,
regulators, filters, dryers and gages for the operating and contro

equi pnent, to ensure trouble-free service

a. Air Filter: Each door |eaf control air systemshall be served by a
primary filter separator provided i nmedi ately ahead of the pressure
regulator. Use filter separator sized for the maximumair flow Use
filter separator capable of separating free water from other Iiquids,
and particulates larger than 5 microns that nmay cause danage to the
pneumati c equi pnent. Use filter separator with a transparent bow
guard, non-corrosive filter elenment. Include an automatic drain and
repl aceable filter elements for filter separator. Provide two spare
filter elements for each filter.

b. Pressure Regulator: Serve each door |eaf control air systemby a
pressure regulator to reduce the 100 to 125 psig plant supply air to 90
psig to provide the regulate air supply for the cylinders. Use
relieving regulators with T-bar stem | ocking handle. Include a
pressure gage with a range of 5 to 125 psig.

c. Air Exhaust Mufflers: Pipe venting and exhaust of control air systens
through a nuffler to reduce noise level. Use expansion chanber muffler
with a built-in resonator and air dissemnator. Use nuffler
constructed entirely of corrosion-resistant netal

d. Directional Control Valves: Control operated cylinders by nmeans of a
sol enoid pilot operated directional control valve suitable for
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operation in a hazardous location classified as Class 1, Division 1
Group D, approved for rain tightness. Use 2-position, 4-way, single
sol enoid, pilot actuated, spring return type for sol enoid control

val ve. Use valves rated by manufacturer as suitable for the

non-l ubricated air service provided. Use internally supplied pilot.
Use continuous duty rated sol enoid suitable for 115-120 volt A . C
service with Class "A" (105 degrees C221 degrees F) insulation

e. Piping System Use Type K, fully anneal ed seam ess copper tube
conforming to ASTM B88 for [ock pin pneumatic control piping, including
field piping and prefabricated shop assenbl ed conponents. Al fittings
enpl oyed in the piping system conformng to SAE J514, except the
fitting material shall be brass and bronze conpatible with the copper
tubing. Al factory assenbl ed conmponents shall enploy cushion type
t ubi ng supports for supporting the tubing runs. UseSAE J1405 air hose
rated for 250 psig for flexible hose connection between the buil ding
supply and the door. Use hose constructed of a synthetic rubber inner
tube, a single partial stainless steel wire braid reinforcenent covered
by a protective synthetic rubber |ayer and an outer synthetic rubber
i mpregnated textile cover. Fit hose with brass sw vel type reusable
fittings.

2.1.18 Top Lock Pin Maintenance Platform

Provide a platform as required, for maintenance of the top |ock pin
mechanism.

2.1.18.1 Metal Grating
Platformnetal grating shall conformto NAAWMM MBG 531
2.1.18.2 Handrails

Fabricate handrails from standard-wei ght steel pipe, nominal inside dianeter
38.1 mMm 1-1/2 inches. Use hot-di pped zinc-coated finished railing
assenblies confornm ng to ASTM A123/ A123N. Conplete railing with standards,
brackets, caps, plugs, toe guards and all other accessories and fastenings

for conplete job. Fabricate railings in one length for each run and
securely anchor to the supporting structure. Conformrailing to the

requi renents of COccupational Safety Health Act Article 1926.500.

2.1.18.3 Jointing

Perform jointing of posts, rail and corners by fitting post to top rail and
intermediate rail to post, mitering corners, groove welding joints and
grinding snooth. Butt railing slices and reinforce with tight fitting
interior sleeve not less than 152.4 nm 6 inches in length. Railings my be
bent at corners in lieu of jointing, provided bends are made in suitable
jigs and that the pipe is not crushed. Weld posts welded directly to the
steel platformstructure.

2.1.18. 4 Ladders

Fabricate vertical |adders conforming to ALI Al14.3 of 63.5 mmby 9.5 mMm
2-1/2 inches by 3/8 inches steel flats for strings and 19 nm 3/4 inch

di ameter steel rods for rungs. Space rungs a nmaxi mum one foot apart, and
pl ug wel d or shoul der and head into strings. Hot dip gal vani zed | adder
assenblies after fabrication in confornance to ASTM A123/ A123N. Instal

| adder so that rungs are not less than 177.8 nmm 7 inches fromthe finished
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wal | surface or other structural elenment. Secure |adder to adjacent
construction with heavy clip angles welded to the string and secured to
structure as indicated. |Install internediate clip angles not over 1.2 m 48
inches on centers. Install brackets as required for securing to | adders.
Provi de safety cage and spreaders as required.

.1.18.5 Saf ety Chai ns

Construct safety chains of 3/16 inch, zinc-coated, steel welded chain
conformng to FS RR-C-271, Type 1, Goup C, Cass 4 with snap bolt hook

with ring on both ends and eye bolt on both ends. Use sw vel eye snap bolt
hooks conform ng to MIL-DTL-15021 . Use gal vani zed eye bolts with 9.5 mm
3/8 inch bolt and 19 mm 3/4 inch eye dianeter for attachnent of chai ns.
Supply two chains, 101.6 nmm 4 inches |onger than the anchorage spacing, for
each guarded area. Mount top chain 09 mby 1.8 m3 feet to 6 feet above

the platformfloor. Munt |ower chain 0.6 mto zero m2 feet to zero inches
above the platformfloor.

.1.18.6 Structural Fram ng

Provi de additional structural framng welded to the tubular structure to
acconmodat e t he pl atform | oad.

.1.19 El ectrical Equi pnent

Provide electric notors, wire and equi pnent specified under this section
conformng to 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM NFPA 70 and NEMA | CS 1,
NEMA ICS 2 and NEMA ICS 6. Al electrical wiring entrances and equi prment
within the door and nounted on the door within the aircraft bay shall be
constructed to NEVMA I CS 6 standards [ NEMA 250 Type 4/7 for hazardous

| ocations]. Use watertight, NEMA ICS 6, Type 4 enclosures for al

electrical wiring and equi pnent on the exterior of the door.

.1.19.1 Pl enum Li ghts

Provide fluorescent or LED lights within the door plenumto provide
lighting for servicing the drive nechanism and the | ock pin mechani sns.
Li ght levels at each mai ntenance spaces shall be 5 footcandles. Use a
switch mounted in the personnel access vestibule adjacent to the pl enum
access door for light control. Use[ conbination expl osion-proof and]
weat her proof switch for plenumlights. Use 120 volts A C. obtained from
the door drive control transformer as indicated for circuit |ighting.

.1.19.2 Controls

Use two joysticks as part of the controls for each door. Require that
operator nmaintain constant contact with joystick for door drive notor to be
engaged or energized. Locate a pushbutton on each side of the door at the
"seeing" end with control configuration such that either of the two
joysticks can maintain door novenment. Locate joysticks such that the
operator can "wal k" the door to either the open or closed position and have
view of the direction of travel while maintaining the hand activation of
the joystick. Design door to automatically stop if the operator's hand is
renoved fromthe joystick. Include an audible and visual alarmto be
activated when the door is in notion. Alarns shall have a distinct warning
sound and visual display that is different than all other warning systens

i n the hangar bay.

Include proximty sensors[ and ][ or ]switches to detect "near end of
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travel" and "end of travel" in door and door apron. Include adjustable
accel eration and deceleration ranping fromzero to nmaxi mum speed and from
maxi mumto zero speed in door notor drive. Include an automatic "soft
start" with gradual acceleration to a pre-set maxi num speed. |nclude
capability to adjust maxi nrum speed. Include automatic deceleration and a
gradual stop when a "near end of travel"” point is reached. |nclude

aut omati ¢ di sengagenent or de-energizati on when door "end of travel" is
reached. Include capability of door nmotor drive reversing, such that the
door can be powered open and powered cl ose.

.1.19.3 Control Cabi net

House all applicable control conponents for the door in each contro
cabinet. Use factory installed and wired control cabinet conponents for
each door. Locate control cabinet on the exterior face of door and size
for the electrical control equipnent indicated and specified herein.
Surface nount cabinet: NEMA ICS 6 Type 4 classification. Fabricate

cabi net of 14 gauge steel mninumwth all seans continuously wel ded. Use
a 12-gage back panel, for nounting equi pnent and devi ces, nmounted on collar
studs wel ded to the back face of the enclosure. Use heavy duty continuous
hi nged door constructed with rolled edge. Attach a neoprene gasket to
doors with oil resistant adhesive and steel retaining strips. Provide
stainl ess steel door clanps to hold the door securely closed. Punch hol es
in door to accept control switches and indicator |ights as indicated.

I nclude an exterior flange nmounted NEVMA I CS 6 Type 4 di sconnect switch
Interl ock the padl ockabl e operating switch handle with the cabinet door so
that the door can only be opened when the di sconnect switch is open. Size
the switch based on the voltage and electrical |load in accordance with
NFPA 70. Cabinets shall contain the follow ng equi pnent.

a. A mcroprocessor-based adjustable frequency notor drive unit (for each
door) such that the door drive notor (460 volt, 3 phase) shall have
vari abl e speed capability. Make drive until capable of reversing.

Mot or protection in conmpliance with NFPA 70, Article 430. Make drive
until capabl e of producing a controlled adjustable frequency/voltage
out put at suitable power levels to successfully operate the door drive
mechanism.

Use UL listed adjustable frequency drive unit in conpliance wth

| EEE 519. Use additional supplenental equipnent as necessary to comply
with | EEE 519. Submt a mathenmtical analysis by the drive until

vendor verifying conpliance.

The adj ustabl e frequency drive units shall have as a minimumthe
foll owi ng features:

(1) Anbient operating tenperature range:
(a) O to 40 degrees C 32 to 104 degrees F.
(b) Humidity 5-95", non-condensing.

(2) Electrical
(a) Input Voltage: 460 VAC < plus 10 percent, ninus 5 percent.
3-phase.
(b) I nput Frequency: 58-62 Hz.
(c) Qutput Voltage: 0-460 VAC, 3-phase.
(d) Qutput Frequency: 3 -60 Hz. The output shall be as a result
of a sine coded pul se width nodul ated (PEM output fromthe
i nverter section. Frequency regulation shall be plus 0.5 percent
of maxi mum
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]

g.

h.

(e) Current ratings: continuous for 100 percent of drive rating,
120 percent for one mnute.

(f) Electronic circuitry protection.

(g) Mninmum .94 power factor.

(3) Progranmabl e functions:
(a) Acceleration rate.
(b) Deceleration rate
(c) Voltage boost.
(d) Maxi mum frequency.
(e) Qutput current limt.
(f) Motor overl oad.
(g) Reduced volts per Hertz.

(4) LED or digital display of the follow ng
(a) Overvoltage
(b) Undervol t age.
(c) Gound fault..
(d) Instantaneous current
(e) Overtenperature.

Use control transforners rated 2 KVA 480-120 volts, 60 Hz.

Use door mounted indicator lights, NEMA ICS 6, Type 4 transforner
style, push-to-test type for operation up to 120 volts AC/DC. Use
colored lens as indicated. Square D Type SK control units conformto
this specification.

Door nount push-button switches, NEMA ICS 6, Type 4, 4X nonentary
contact type for operation on 120 volts AC. Use black buttons, except
use red for "off" and "open" buttons. Include extended guards for
pushbuttons to protect against accidental operation

Use control relays rated at not |less than 250 V, 60 Hz, 10 A contacts,
120 V, 60 Hz coils. Use plug in type, suitable for nounting to the
back panel of the control cabinet with clanp type ternminals. Furnish a
m ni mum of one spare contact per relay. Use break coil relays rated
for 600 V.

Use progranmeble logic controller (PLC) to performall control and
timng of door operation. 1/0O no greater than 1200 AC or DC. Use
relay suitable for nounting to the back panel

Use Factory Miutual approved intrinsically safe barrier relays for
hazard classification Class 1, Division 1, Goup D. Suitable for use
with a "close" pushbutton. Capable of switching a 120 V, 60 Hz, 5A

| oad and withstanding 20 A inrush in one second. Use encapsul ated,
irreparable, and vibration resistant relay.

Use solid-state pulsating type piezoelectric horns suitable for use at
120 V, 60 Hz. Produce a one-half second intermttent 3900 Hz tone of
approxi mately 50 percent duty cycle. M nimm sound level 85 dB at 0.6 m
2 feet on axis. Suitable for door nounting with screw type termnals.

Use barrier type term nal bl ocks made of thernpsetting phenolic or

nylon rated for 600 V, 20A with a maxi mum operating tenperature of 121
degrees C 250 degrees F. Use tabular screw blocks with pressure plate
term nals. Locate marking strips on the top of the termi nal block and
center between the binding screws to permt full access to the binding
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screws with the marking strip in place.

j. Use 120 V fuses, 31.8 nm 1-1/4 inch, quick blow cartridge type in
sui tabl e fuse bl ock for back panel mounting. Capable of handling 20 A
continuous with screw or clanp type term nals.

k. Fabricate nanmeplates fromplastic |amnate 3-ply engraving stock
m ni mum t hi ckness 0.79 nm 1/ 32 inch, dark blue with white core.
Characters a mininumof 3.12 mm 1/8 inch high, all capitals, gothic,
unl ess noted otherwi se. Engrave information; |ocate as indicated.
Unl ess noted otherw se, determ ne naneplate |ength and height to fit
| egend and to present a neat and pl easi ng appearance. Engrave |egend
pl ates at pushbuttons and indicator |ights engraved as indicat ed.

I. Provide cooling fans if necessary for proper cooling of cabinet
components.

2.1.19.4 Joysticks

On the control cabinet door and the interior face of the door, use
bidirectional spring-return-to-center type joysticks with norrmally open
contacts as indicated. Handle 95.3 mm 3-3/4 inches long, threaded to
accept a spherical phenolic knob. Conply with NEMA ICS 4, suitable for 120
volts 60 hertz operation. Install joystick on the interior face of the
door in a NEMA ICS 6 Type 4 enclosure. As of publication, Cutler Hammer
File E20 two position joysticks conformto this specification

2.1.19.5 Limt Switches

Use heavy duty type linmt switches, nechanically actuated,[ in a NEMA ICS 6
Type 4, 7 explosion proof weathertight enclosure][in a NEMA ICS 6 Type 4
weat herti ght enclosure]. Use contacts rated 10 anperes, 600 volts, DPDT.
Use limt operable in anbient tenperatures fromminus 23.3 to 85 degrees C
m nus 10 to 185 degrees F. Mcroswitch Type LCS and HDLS limit switches
conformto this specification

2.1.19.6 Kl axon Hor ns

Use weat herproof, A C. vibration type horns for annunciation of door
movenent suitable for operation on 120 volts 60 hertz. Use horns with

adj ustabl e volume, range of 78 to 128 db SPL neasured on axis at 3.04 m 10
feet.

2.1.19.7 Expl osi on Proof Control Devices

On the door interior face use weathertight and expl osi on proof indicator
|ights and pushbutton (Class 1, Division 1, Goup D, hazardous area),
suitable for use in 120 volt 60 hertz control circuit. Use NEMA ICS 6
Type 4, 7 enclosures as indicated.

2.1.19.8 I nterconnecting Cabl e

Bet ween each door and building interface junction box, use cable Type SO
UL |isted, neoprene jacketed, 600 volt rated, of the nunber of conduits and
gage indicated. Use cable consisting of nmultiple stranded bare copper
conductors, with a flexible heavy duty bl ack neoprene jacket overal
suitable for exterior installation to resist ozone, sunlight, noisture, oi
and abrasion. Supply cable of sufficient |length to accommodate the door
swing.
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2.1.19.9 Conduit, Wre and Fittings
a. Conduit: rigid hot dipped galvanized steel with thread connecti ons.

b. Wthin the control cabinet, use stranded copper wire type SIS. M nimm
size power wiring: No.12 AWG M ninumsize control wiring: No.14
AWG.  In conduit, use stranded copper wire Type THWN No. 14 for control
and No. 12 for Power.

[ c. Wthin the door and on the interior wall use explosion proof and
weat hertight boxes and fittings, NEMA ICS 6 Type 4, 7.

d. Use conduit seals suitable for dass 1, Division 1, G oup D hazardous
area.

] e. Use watertight fittings for Type SO cabl e.

[ f. In hazardous areas use flexible conduit suitable for installation in a
Class 1, Division 1, Goup D hazardous area.

]2.1.19.10 Rot ati ng Beacons

Use rotating beacons rated 60 hertz 120 volts or 360 degree rotation,
weat her proof, red done, gasketed al um num shock nount housing, suitable for
25.4 mm 1 inch stanchi on nounti ng.

2.2 FABRICATION
2.2.1 Doors

Use door |eaves fabricated fromhot rolled sections or structural tubing in
accordance with Al SC 325 and AW5 D1.1/D1.1Vv. Welded joints except where
inmpractical. Al joints shall develop 100 percent of the strength of the
fram ng nenbers.[ Prepare splices accurately to facilitate field assenbly
in accordance with standard practice.] Use frames and fram ng nenbers true
to dinensions and square in all directions; no |l eaf shall be bowed, warped
or out of line in the vertical or horizontal plane of the door opening by
more than 3.2 min 6.1 m1/8 inch in 20 feet. Provide bracing so that the
compl eted | eaf assenbly will be adequately braced to withstand shi pping,
assenbly and operational |oads. G ound snooth exposed wel ds and wel ds
which interfere with the installation of parts such as wall panels and cove
sheets. Seal flat cover sheets with sealant and fasten to frane either by
edge wel ding, plug welding or threaded fasteners on 304.8 nm 12 inch
centers. Prepare, prine, and coat structural fram ng and m scel |l aneous
steel as specified in paragraph FINISHES. Seal joints in assenbl ed

door/ plenumto provide an airtight plenum

2.2.2 Latches

Provi de automatic | atching devices at top and bottom of doors to take over
positioning of the doors during closing, conpress the seals, and anchor the
door against full wind and seisnic |oads. Use devices with sufficient
throwto allow for thermal expansion and contraction of the doors, and
sufficient range of action horizontally to set under full w nd deflection,
inward or outward. Provide an automatic foot bolt to anchor the door in
fully open position. seat bottombolts in dust-proof strikes set in
concrete pavenent. Interlock latching devices with notors to prevent door
operation unless the bolts are fully retracted.
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2.2.3 Tractor Pulls

Provide tractor pulls so that | eaves can be towed by a tractor or simlar
equi pnent. The tractor pull shall be designed for a drive force to tow
door of 22240 N 5000 pounds whichever is greater. M ninmumthickness stee
plate shall 10 nm 3/8 inch

2.2. 4 Ext eri or Covering

Install exterior covering on the assenbl ed door structure in accordance
with the siding manufacturer's recommendati on and approved shop draw ngs.
Form and seal joints so that both sides of the covering are weathertight
and the plenumis airtight.

2.2.5 Interior Covering

Fabricate interior wall of hangar door/pl enuns of al unm num sheet,
perforated in a regular pattern with holes 12.7 nm 1/2 inch dianeter
providing the total free area per door |eaf indicated. Use sheet
sufficiently thick to neet design loads and purlin spacing. Install sheets
with the snmooth side of punched holes on the exterior face of the door.
Fasten sheets in place to vertical and horizontal fram ng nmenbers at 304.8
mm 12 inches on center nmaximumw th No. 14 or |arger, self-tapping screws.
Seal joints to provide an airtight plenum

2.2.6 Weatherstripping

Install resilient bulb seals as[ shown][ required], to provide a

weat herti ght seal around the perineter of the door |eaves and an airtight
seal at the perineter of the plenumopening nmating surfaces with the supply
ducts at the door head. Provide seals with nmolded or vul cani zed corners
Rei nforce bottom seals with woven fabric. Install seals designed to allow
for horizontal displacenent of the building at the head of the door plus or
mnus 76.2 nmm 3 inches in the plane of the door in the closed position
under seisnic | oading.

2.2.7 Support Rai

Use support rail as indicated per civil drawi ngs to support wheel | oads.
Furni sh conplete with anchor bolts and | eveling plates as indicated,
installed by the door manufacturer. Set the rails to the indicated radius,
plus or mnus 3.2 Mm 1/8 inch and leveled to within plus or mnus 2.5 mmto
3.0 m0.1 inch to 10 feet. Fromside to side, the top of the rail shal

not vary nore than 2 degrees fromtrue |evel

2.2.8 Services

The door nmanufacturer shall provide all piping, wiring and devices in the
door.

2.2.9 Perforated Al um num

Attach the al um num perforated sheets to the door frane with plated

fasteners with neoprene washers at not nore than 304.8 nm 12 i nches on

centers. Protect dissimlar nmetals with bitum nous paint. The thickness

of the sheet .10 5052 alloy H32 hardness. Holes shall be [ ] mminch at
25.4 mm 1 inch on centers. 8 percent open
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2.

2.

2.

2.10 Electrical

Al'l manual and automatic control devices, control cabinets, light fixtures,
door mounted interface junction boxes with cable and all conduit and wiring
mount ed on the doors and specified herein shall be provided under this
section. Raceways and interconnect wiring within the aircraft bays wll be
provi ded under 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM Use col or coded
wiring, clearly labeled with identification nunbers in accordance with
approved shop drawi ngs. Make individual wire identification at all

term nations with wire nunbers stanped on durabl e plastic heat-shrinkabl e
sleeving, 19.1 mm 3/4 inch minimumlength. Neatly train and |ace wiring
within the cabinet or run in plastic wiring ducts. Make cabl e connections
to boxes watertight cable clanps. Mke conduit connections to notor and
limt switches with flexible conduit[ explosion proof in Cass 1, Division
1, Goup D hazardous areas] or liquid tight flexible conduit to permt
servicing of equiprment and of sufficient length to permt field

adj ustnent. Secure conduit to the door structure.[ Provide conduits
entering hazardous areas and areas with arcing devices with conduit seals
in accordance with NFPA 70.] Install conduit runs to pernit easy access to
junction boxes and not to interfere with the operation of the door or with
servicing of components. Electrical installation shall conformto the
requirenents of 26 20 00 | NTERIOR W RI NG SYSTEMS, and NEMA | CS 1.

3 FINISHES
NOTE: The coating system specified in Section
09 97 13. 27 EXTERI OR COATI NG OF STEEL STRUCTURES i s
very robust and shoul d al ways be allowed. It
i ncl udes the foll ow ng:
Abrasi ve bl ast prep per SSPC SP 10/ NACE No. 2
Zinc-Rich Epoxy Primer Coat; 3-5 ml
Epoxy Internediate Coat; 3-5 m |
Pol yur et hane Topcoat; 2-3 mil.
Insert the following into Section 09 97 13. 27,
Surfaces To Be Coat ed:
Section 08 34 16 CORROSI ON CONTROL HANGAR DOORS
references Section 09 97 13.27 and requires shop
application of these coatings.

3.1 Ferrous Metal

Cl ean, prepare, and coat all exposed and non-exposed ferrous netal surfaces
as part of the Section 09 97 13.27 work, including all requirenents,
submittals, certifications, testing, and inspections required by Section

09 97 13.27. Do not coat finished bearing surfaces. Alternate coating
systens or products will not be considered. Prepare surface and apply
coatings in the shop, following all tenperature, humdity, and testing
requirenents listed in the Section 09 97 13.27. After installation of the
door, prep and touch up surfaces danmaged during assenbly and installation
of the door. Prep and coat unfinished ferrous metal accessories such as
bolts and brackets.
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2.3.2 Fact ory- Fi ni shed Panel s

Al factory-finished ferrous netal panels to be exposed to the interior or
exterior shall be gal vani zed B0 per ASTM A653/ A653l and coated with a PVDF
fl uoropol ymer equal to Kynar 500.

2.4 SINAGE

Provide a placard sign imedi ately adjacent to the controls explaining how
to operate the door and indicating the foll ow ng:

a. Notice

(1) Doors nust be closed and not operated when wi nd speeds above 96.6
kmi hr 60 nmph are expected

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

The installation of the assenblies shall be perforned by workmen skilled in
this type of work in accordance with the approved shop erection draw ngs
and procedures. Use erecting equipnent suitable for the work and in fully
operabl e condition. Report imediately to the CQC Representative if parts
cannot be assenbled or fitted properly as a result of errors in fabrication
or of deformation due to handling or transportation. GCbtain approval of
the met hod of correction fromthe CQC Representative, and nake correction
in his presence. Use approved nethods to straighten plates, angles or

ot her structural shapes.

3.2 ERECTION

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 and the hangar roof is conpleted and under full dead
load.

3.2.1 Erecti on Procedure

Include in the erection procedure conplete description of the materia
handl i ng equi pmrent and accessories and the nethods which will be used to
assure that individual assemblies will not tw st, buckle, deform or

ot herwi se be damaged during the handling and erection. Describe the nethod
of alignment and leveling of the rails including equipnment to be used.
Descri be the method of alignnent of the door structure with respect to the
pivots, |ocks and seals of the building.

3.2.1.1 Templates
Furni sh steel tenplates and installation instructions, including placing
drawi ngs, for setting the anchor bolts for the door rail and enmbedded | ock
pin receptacles. The manufacture of the door shall ascertain that these
itens are properly set prior to the installation of the rails and the
erection of the doors.

3.2.1.2 Door Rails

Anchor door rails to the concrete support base as indicated using the
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doubl e nut nethod on anchor bolts for adjusting and setting el evation

Weld all rail joints and grind snmooth. Set rails to indicated radius
within a tolerance of plus or mnus 0.79 mm 1/32 inch. Place non-shrink
grout to provide continuous positive contact with the underside of the
rails. After the non-shrink grout has cured, and after the rail grounds
provi ded under 26 20 00 | NTERI OR W RI NG SYSTEMS are installed, and after
door and drive assenblies have been checked for alignnent and fit, fill the
remai nder of rail recess in the concrete base with concrete. Conformto

03 30 00 CAST-I N PLACE CONCRETE

.2.1.3 Door Bottom Lock Pin Receivers

Locate |l ock pin receiver assenblies accurately and set to el evation

i ndicated plus or minus 0.79 nmm 1/32 inch using the double nut nethod on
the anchor bolts. Protect spring assenbly during placenent of concrete to
prevent danage or entry of foreign matter.

.2.1. 4 Door Leafs

Field erect door leafs in accordance with approved shop erection draw ngs
after: the rails have been installed and checked for alignment and grade;
the bottom pivot base assenbly has been installed and checked for alignnent
and grade; and the |ock pin receiver assenblies have been installed and
checked for location and grade. First install |ower assenbly of each door
| eaf on the bottompivot with the drive wheel on the rail. After checking
for fit, erect and mate the upper assenblies to the | ower assenbly and the
top pivot. Before installing the siding, concrete base fill, filter bank
and seals, manual |y operate each door |eaf through the total of 90 degrees
of travel to check for final alignnent, fit and freedom of novenent of the
pivots with no binding. After confirnmation of the proper novenent of each
door leaf, permanently locate all limt switches and secure. Place
concrete fill, followed by the siding, flashing and seals. Make all

el ectrical and conpressed air connections with the building services.

Commi ssion and test the drive mechani smand | ock pin nmechanisnms. Perform
installation to assure that the equipnent will function properly for its

i nt ended purpose in conformance with the requirenents of the draw ngs and
specifications. After installation has been conpleted, the Contractor
shal | perform such final adjustments, operational testing, and cleaning to
assure conformance with the requirenents specified herein.

.2.1.5 Conpressed Air Tubing

Run tubing in maxi mum | engths possible without breaks or fittings. Instal
tubing runs and bends free of kinks, ripples or flattened surfaces. Align
tubing with connectors before connections are made. Male appropriate union
fittings for tubing connections to accessories and devices to permt

renoval of the itemw thout renoval of the tubing. Before final connection
to the air system accessories and cylinders, clean and pressure test entire
air piping systemleaks in accordance with section 43 15 00.00 20 LOW
PRESSURE COVPRESSED Al R PI PI NG ( NON- BREATHI NG Al R TYPE)

.2.1.6 Electrical

Install and wire electrical power and control systens, including the notion
annunci ators (horn and light), and limt switches. Adjust |ocation of each
limt switch and set in proper position.[ The electrical installation
within the doors and on the interior faces of the doors for Cass 1
Division 1, Goup D hazardous areas shall conformto NFPA 70

requirenents.] Make watertight installation of electrical on the outside
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of doors. WMake the SO power and control cables between the building
interface junction boxes and the door of sufficient length to permt ful
travel of the doors without tangling or binding. Wre exit |light as
indicated. Al wiring within the building including the interface junction
boxes on the building will be performed under 26 20 00 | NTERI OR

Dl STRI BUTI ON SYSTEM

.2.1.7 Touch-Up Coating

After installation of the door, the same installer that perforned the
initial coating prior to assenbly and erection shall prep and touch up
surfaces damaged during assenbly and installation of the door as well as
unfini shed ferrous netal accessories per the requirenments listed in Section
09 97 13.27 and per this Section.

.3 FI ELD | NSPECTI ON AND TESTS

The Contractor Quality Control Representative shall performall field
i nspections and tests specified herein at the Contractor's expense.

.3.1 I nspecti on Cener al

I nspection shall continue during receipt and off-1oadi ng of door conponents
and during erection. Mke an inspection of the fabricated conponents prior
to installation to determ ne conformance with the specifications and
approved shop drawi ngs. Correct or replace all rejected material to the
sati sfaction of the CQC Representative.

. 3.2 Manuf acturer's Field Engi neer

The manufacturer of the hangar doors shall provide a qualified field

engi neer to supervise the installation and performthe inspection services
specified hereinafter. The field engineer shall furnish duplicate copies
of his report to the Contractor Quality Control Representative within 24
hours follow ng each inspection. The Contractor shall furnish a copy of
the field inspection engineer's report to the CQC Representative within 48
hours and shall performthe foll ow ng:

a. Inspect doors during job site unloading, sub-assenbly and prior to
erection.

b. Inspect installation of rails and other enbedded itens before pouring
of fill concrete to ensure that the elevation and alignnment indicated
have been conplied with and that rails are level to the specified
tolerance.

c. Recheck rails and other enbedded itens to verify the accuracy of
dimensions.

d. Provide recommendati ons for any necessary corrective action

e. Inspect final erection and assenbly of door |leafs for alignnment and
fit, and cl earance between doors and buil ding, and between door and
leafs.

f. Inspect setting of all seals in the closed position to assure an

airtight installation

g. Inspect the positioning and fit of pivot assenblies.
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h. Inspect the mating of lock pins with receptacles.

i. Inspect all fasteners to assure that all screws and bolts are properly
secured to prevent | oosening.

j. Inspect all field welds in accordance with AWS D1.1/DL1. 1V

k. Check all drive assenblies and |lock pins for snmooth operation and that
all lubrication has been acconpli shed.

I. Check that final sealing provides an airtight plenum
m Verify that all gear boxes and bearings have been | ubri cated.

n. Supervise the testing, including the balancing of the air flow
speci fied herein.

. 3.3 Operation

Install doors for smooth operation, providing indicated cl earance and sea
with the building. Door shall not bind or danage seal i ng mechani smwhile
bei ng opened or closed. Door shall be free of twists.

.3.4 Tests

Upon conpl etion of the installation, subject doors to operational tests.
When all necessary corrections have been acconplished, advise the CQC
Representative. CQC Representative will schedule a final inspection and
test. Furnish all instrunments, |abor and materials required for test. The
Manufacturer's field engineer shall be present to conduct the test. Test
each door leaf for the full extent of its travel in both directions and
check to assure that there is no conflict when both | eafs are operated

si mul taneously. Power operate each door |eaf through twenty cycles to
measure travel tine. Test doors to denonstrate manual opening and cl osing,
and unl ocking without electric power. Denobnstrate the distribution of the
ventilation supply air through the diffuse and filter assenblies for
uniformty of velocity.

.3.5 Corrections

Adj ust doors failing to operate properly.

.4 PERSONNEL EQUI PMENT SYSTEMS ORI ENTATI ON

Provide orientation and instruction of Covernment plant personnel in the
operation and mai ntenance of the doors, nechanical drive system | ocking
systens and pivot system Provide a factory trained representative to
conduct formal classes at the facility for one eight-hour period during the
final check-out and acceptance stages for the entire door system after the
recei pt by the Government of approved operation and mai nt enance nanual s.

-- End of Section --
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