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NOTE: This guide specification covers the
requirenents for vertical lift fabric doors.

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 requirenments by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate informtion.

Renove information and requirements not required in
respective project, whether or not brackets are
present. For exanple, if providing a single door
(leaf) remove requirenments for nullions, nullion
pits,and other applicable door elenents.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)
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NOTE: These doors are an alternative to traditiona
hori zontal steel sliding doors. Contact the NAVFAC
Engi neering Innovation and Criteria Office for nore
i nformation.

The door system design needs to provide for
al ternate neans of operating doors in the event of
| oss of power.

As of this witing, the fabric utilized in these
doors does not conply with inpact-resistance
requirenents on facilities in DoD "w nd-borne debris
regi ons" and do not neet the testing criteria of
ASTM E1996/ ASTM E1886 (Refer to UFC 3-310-01

Par agraph 2-4.6 for additional information).
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Testing is underway by some nmanufacturers to find
and devel op vertical lift fabric door systens which
neet these requirenents.

VWhen this specification is used for a fuel cel

mai nt enance hangar, pai nt hangar, or corrosion
control hangar the hazardous classification may

i mpact el ectrical conponents of the vertical lift
fabric door system- such as the electrical drive,
[imt switches, control panels, and other electrica
devices. Al electrical devices within the
hazardous cl assification areas nust be specified to
be rated for the hazardous |ocation where electrica
equi pnrent is installed.

To properly coordinate with this specification, the
drawi ngs nust, at a mininmum indicate the follow ng
i nformation:

1. Size and arrangenent of doors including, if
appl i cabl e, clearances in accordance with UFC
4-211-01 Paragraph 2.3 M NI MUM Al RCRAFT
MAI NTENANCE BAY CLEARANCES.

2. Preferred location of mullions, nullion pits
and mullion swing, as applicable.

3. Electrical and structural provisions and
preferred | ocations for hoists, motors and
control center.

4. Location and type of any required personne
doors and extent of any non-fabric flat pane
door area(s).

5. Design wind velocity and appropri ate design
wi nd pressures based on the design w nd
velocity. See paragraph below entitled,
WND LOADS for nore detail ed requirenents.

6. Anticipated, service |evel maxi numvertica
defl ections (up and down) of the buil ding
structure fromwhich the door systemw || be
supported. Deflections should not include
dead | oad - but should be indicative of the
antici pated deflections that may be
experienced during the life the door and
building. Additionally, the structura
engi neer of record shall coordinate with
manuf acturers on supporting structure
serviceability linmtations and provide camnber
to antici pate deadl oads including the weight
of the door.
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PART 1 GENERAL

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

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (R D) 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.
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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
t he basic designation only.

ALUM NUM ASSOCI ATI ON ( AA)
AA ADM (2020) Al um num Desi gn Manua

AA DAF45 (2003; Reaffirnmed 2009) Designati on System
for Al um num Fi ni shes

AVERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAMA)

AAMA 611 (2014) Vol untary Specification for
Anodi zed Architectural Al um num

AAMA 2605 (2020) Vol untary Specification
Per f or mance Requirements and Test
Procedures for Superior Performng O ganic
Coatings on Al um num Extrusions and Panel s

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

Al SC 325 (2017) Steel Construction Manua
Al SC 360 (2016) Specification for Structural Stee
Bui | di ngs

AVERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

ANSI / ASNT CP- 189 (2020) ASNT Standard for Qualification and
Certification of Nondestructive Testing
Per sonnel

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS A5. 10/ A5. 10M (2023) Wl di ng Consunables - Wre
El ectrodes, Wres and Rods for Wl ding of
Al unmi num and Al unmi num Al | oys -
Classification

AWS D1.1/D1. 1M (2020; Errata 1 2021) Structural Welding
Code - Steel
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AWS D1. 2/ DL1. 2M

AWS D1. 8/ D1. 8M

(2014; Errata 1 2014; Errata 2 2020)
Structural Wl ding Code - Al um num

(2016) Structural Wl di ng Code—Sei smic
Suppl ermrent

ASTM | NTERNATI ONAL (ASTM

ASTM A36/ A36M

ASTM A123/ A123M

ASTM A653/ A653M

ASTM A992/ A992M

ASTM A1023/ A1023M

ASTM B209

ASTM B221

ASTM D751

ASTM D2136

ASTM E84

(2019) Standard Specification for Carbon
Structural Steel

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

(2023) 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

(2022) Standard Specification for
Structural Steel Shapes

(2021) Standard Specification for Stranded
Carbon Steel Wre Ropes for General
Pur poses

(2014) sStandard Specification for Al um num
and Al um num Al |l oy Sheet and Pl ate

(2021) Standard Specification for Al um num
and Al um num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes

(2006; R 2011) Coated Fabrics

(2002; R 2012) Coated Fabrics -
Low Tenper ature Bend Test

(2023) Standard Test Method for Surface
Burni ng Characteristics of Building
Material s

| NTERNATI ONAL ELECTROTECHNI CAL COWM SSI ON (| EC)

| EC 60034-1

| EC 60034-5

| EC 60034-6

| EC 60034-14

(2022) Rotating Electrical Mchines — Part
1: Rating and Performance

(2020; Corr 1 2024) Rotating Electrical
Machi nes — Part 5: Degrees of Protection
Provi ded by the Integral Design of
Rotating Electrical Michines (IP Code) —
Classification

(1991) Rotating Electrical Mchines Part
6: Methods of Cooling (1C Code)

(2007) Rotating Electrical Mchines — Part
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60204-1

60269- 1

60269- 2

60364-1

60364-5

60947-1

60947-2

60947-3

60947-4-1

14: Mechani cal Vibration of Certain
Machi nes with Shaft Heights 56 nm and
H gher — Measurenent, Eval uation and
Limts of Vibration Severity

(2021) safety of Machinery — Part 1:
Ceneral Requirenents

(2014) Low Vol tage Fuses — Part 1: Ceneral
Requi renent s

(2016) Low Vol tage Fuses — Part 2:

Suppl emrentary Requi renents for Fuses for
Use by Authorized Persons (Fuses Miinly

for Industrial Application) — Exanples of
St andardi zed Systens of Fuses Ato K

(2005) Lowvoltage Electrical
Installations in Buildings - Part 1:
Fundanental Principles, Assessnent of
Ceneral Characteristics, Definitions

(2009) Low Vol tage El ectrical
Installations - Part 5-52: Selection and
Erection of Electrical Equipnent - Wring
Syst ens

(2020; Corr 1 2022) Low Voltage Switchgear
and Control gear — Part 1: CGeneral Rules

(2016) Low Vol tage Switchgear and
Control gear — Part 2: Circuit-Breakers

(2020; Corr 1 2021) Low Voltage Switchgear
and Control gear — Part 3: Switches,

Di sconnectors, Switch-Di sconnectors and
Fuse- Conbi nation Units

(2023) Lowvoltage Switchgear and
Control gear, Part 4-1: Contactors and
Motor Starters - El ectromechani cal
Contactor and Mdtor Starters

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

NAAVM AMP 500

(2006) Metal Finishes Manual

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NEVA AB 1

NEMA | CS 1

NEVA | CS 2

(2002) M©bl ded-Case Circuit Breakers,
Mol ded Case Switches, and Circuit-Breaker
Encl osur es

(2022) Standard for Industrial Control and
Systens: Ceneral Requirenents

(2000; R 2020) Industrial Control and
Systems Controllers, Contactors, and
Overl oad Rel ays Rated 600 V
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NENVA

NENVA

NEVA KS 1

NEVA MG 1

ICS 5

ICS 6

(2017) Industrial Control and Systens:
Control Circuit and Pilot Devices

(1993; R 2016) Industrial Control and
Systens: Encl osures

(2013) Encl osed and M scel | aneous
Di stribution Equi pnent Switches (600 V
Maxi mum

(2021) Mdtors and Generators

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

NFPA 70

NFPA 79

NFPA 220

NFPA 409

M L- STD- 889

UFC 1-200-01

UFC 3-301-01

UFC 4-010-06

UL

uL

UL

uL

UL

uL

(2023; ERTA 7 2023; TIA 23-15) National
El ectrical Code

(2015) Electrical Standard for Industrial
Machi nery

(2024) Standard on Types of Buil di ng
Construction

(2022) Standard on Aircraft Hangars

U. S. DEPARTMENT OF DEFENSE ( DOD)

(2021; Rev D) Galvanic Conpatibility of
El ectrically Conductive Materials

(2022; with Change 3, 2024) DoD Bui |l di ng
Code

(2023; with Change 1, 2023) Structural
Engi neeri ng

(2023) Cybersecurity of Facility-Related
Control Systens

UNDERWRI TERS LABORATORI ES (UL)

98

248-1

248-12

489

508

698A

(2016; Reprint Jan 2022) UL Standard for
Saf ety Encl osed and Dead- Front Switches

(2011) Low Vol tage Fuses - Part 1: Ceneral
Requi renent s

(2011; Reprint Aug 2020) Low Vol tage Fuses
- Part 12: dass R Fuses

(2016; Rev 2019) UL Standard for Safety
Mol ded- Case Circuit Breakers, Ml ded-Case
Swi tches and Circuit-Breaker Encl osures

(2018; Reprint Jul 2021) UL Standard for
Safety Industrial Control Equi prent

(2018; Rev 2019) UL Standard for Safety
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1.

I ndustrial Control Panels Relating to
Hazardous (C assified) Locations

UL 1449 (2021; Reprint Dec 2022) UL Standard for
Saf ety Surge Protective Devices

2 SUBM TTALS
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NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal
items in the text, to reflect only the subnmttals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G'. Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

The "S" classification indicates submttals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Manuf acturer's Qualifications; C[, [ 11
Installer's Qualifications; C[, |

SD- 02 Shop Drawi ngs specific to this project, sealed by the Door
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Manuf acturer's Regi stered Professional Engineer.
Door Design; ¢, | 11
SD- 03 Product Data

Di agrans, performance curves and characteristic curves of
equi pnment and syst ens.

Electric OQperator; C, [ 1]

Mtors; ¢, [____ 1]

Doors; C[, [____ ]]

Controls; C[, [___ ]

Door Fabric; G, [__ ]

Surge Protection Device (SPD); G, [__ 1]

SD- 05 Design Data

Cal cul ations; C[, [ 11
Door Load Diagrams; C[, [ 1]
Door Conpliance Matrix; G, [ 1]

SD- 06 Test Reports

Safety Arrester Operation Test; G, [ 1]
Door Fabric: ASTM D2136; G, [ 1]

Door Fabric: ASTM E84; C[, [___ 1]

Door Fabric Connection; C[, [__ 1]

Vel d Inspection Report; G, [ 1]

SD-07 Certificates

Manuf acturer's Qualifications; G, [ 1]
Installers Qualifications; C, | 11
Wel di ng Procedures and Qualifications; ¢, [ 1]

SD- 09 Manufacturer's Field Reports

Acceptance Testing Procedure and Report; C[, [ 1]
SD-10 Operation and Mai ntenance Data

Door Operation, Data Package 2; ¢, [ 1]

Emer gency and Routine Preventative Mintenance Plan; C[, [ 11
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1

1

SD-11 Cl oseout Submittals
Accept ance Testing Procedure and Report; C[, [ 11
Manuf acturer's Warranty; C[, |
3  DESI GN REQUI REMENTS
3.1 Door Design and Conponents

The vertical lift fabric doors and conponents indicated in the
construction docunents are representative of a comrercially-avail abl e
door. Design and fabricate the door to fit within the space allocated and
in accordance with the criteria specified herein and w t hout binding,
interfering, or damagi ng the adjacent structure or itself. Provide a door
with a mni mum mai nt enance free operation for 3 years or 1,500 cycl es,

whi chever occurs first, as counted by the door close limt swtch.
Construct the door with Iimted conbustible construction materials in
accordance wi th NFPA 220 and NFPA 4009.

I ncl ude a Door Conpliance Matrix along with your submttal which
ref erences each specification requirenment and the correspondi ng docunent
and page number where conpliance nmay be verified by the reviewer.

Shop drawi ngs of notors, all electrical control devices, and al

el ectrical control panels, including schenatic diagranms, dinensiona

drawi ngs of control panels, details of control panel installations,
internal wiring diagranms of control panels, and wring diagranms indicating
all external connections between control panels and fromcontrol panels to
renote control devices. Furnish list of materials for all control devices,
both inside and renpote from control panels including manufacturer's nodel
nunber, electrical ratings, |location, and quantity of each item furnished.

Show all vertical lift fabric doors and conponents, including types,

sizes, locations, fabric, supporting, bracing and fram ng steel and

al um num nenbers, netal gages, fasteners, speed, hardware provisions,
signage, installation details, and other details of construction. Include
supporting brackets for notors, |ocation of notors, and safety devices.

I ncl ude personnel door, nullion pit and cover or retractable pin and
strike if utilized. Provide details for the closure between bul khead and
doors. Include details for supporting and bracing the door assenbly from
the structure. Denonstrate through detailing that the indicated
superstructure's non-dead | oad, service |evel deflections are acconmnodat ed
in both the downward and upward directions. Indicate finishes to be used.

.3.1.1 St eel Door Components

The door nanufacturer's registered professional engineer is responsible
for designing all supporting, bracing and fram ng steel nenbers associ ated
with the door systemfor the specified | oads in accordance with the

requi renents of AISC 325 and Al SC 360. Conply with the AW D1.1/D1. 1N
Standards for all steel welding. Refer to Section 05 12 00 STRUCTURAL
STEEL for other requirenents, including bolted connections.

.3.1.2 Al unmi num Door Conponents

The door manufacturer's registered professional engineer is responsible
for designing all supporting, bracing and fram ng al um num nmenbers
associated with the door systemfor the specified |loads in accordance wth
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the requirenents of the Al um num Association (AA ADV). Conply with the
AWS D1.2/D1. 2N Standards for all al um num wel di ng.

1.3.1.3 Door QOperational Perfornmance

Provi de a door which does not bind, catch or becone adversely out of |evel
during door operation. Door operation includes (1) fully opening then
closing, (2) partially opening then closing, and (3) partially opening,
then fully opening, and then closing. Partially opened doors may occur at
any internediate point and snoboth operation of the door is required with
snoot h operation w thout binding.

1.3.2 Loads

Use the governing design |loads for the design of the door systemin
accordance with UFC 1-200-01, UFC 3-301-01 and all other applicable
criteria.

1.3.2.1 W nd Loads

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: I n accordance with UFC 1-200-01, UFC 3-301-01
and, if applicable, UFC 4-211-01, the Engi neer of
Record nust indicate the appropriate design w nd
pressures for the design of the door systemon the
drawi ngs. The sinplified procedure/nethod nmust not
be used to calcul ate the design wi nd pressures for

t he door system only the anal ytical procedure is
permtted. The structure of the building vol une
accessed by the vertical |ift fabric door nust be
designed as a Partially Enclosed building in
accordance with UFC 3-301-01 paragraph 2-4.6. The
door system design pressure nmust be based on the
specific project design criteria and on the design
wi nd velocity for conmponents and cl addi ng based upon
each structural elenent's associated tributary

area. An exanple table of required design w nd
pressures is shown bel ow and nust be included in the

dr awi ngs.
Zone | Effective Area Max Positive Max Negative
(SF) Pressure Pressure
(PSF) (PSF)
? 10 ? ?
? 100 ? ?
? 200 ? ?
? 500 ? ?
? 700 ? ?

Conmponents and C 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.
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In the closed position, design the entire door systemto withstand the
conponent and cl addi ng wi nd pressures as indicated by the Engi neer of
Record for a Partially Enclosed building, based upon the indicated design
wi nd velocity, geonetry and other factors. Design all elenents of the
door's conponents and cladding to withstand both the highest positive and
negative pressures based upon the actual tributary area fromthe w nd, as
i ndi cat ed.

In addition, design the entire door systemto be both fully open and fully
operational for wind velocities up to 124 kmih 77 nmph. Calculate the
appl i cabl e conponent and cl addi ng wi nd pressures, including inportance
factor, and utilize the controlling wind pressures or a positive and
negative wi nd pressure of 0.718 kPa 15 psf on the surface of the door

whi chever is greater. Design door mullions and janbs for the unbal anced
positive or negative pressure on the surface of a closed adjacent door

wi th the other adjacent door being open

Submit conplete calculations for all conponents seal ed by the door

manuf acturer's registered professional engineer for review |nclude
calculations with analysis of the intermedi ate and bottom beans using the
above applied wind conditions and door positions. Do not design

i nternedi ate or bottom beans to rely upon stabilization or bracing from
the fabric when the door is not in the closed position. |n both the open
and cl osed position, design all internediate beans for the nmaxi mum
potential rotation permtted by manufacturer detailing such that applied
wi nd | oads are not assumed to act in only the strong axis.

.3.2.2 O her Loads

Provi de door nullions and janbs of adequate strength to transmit the
forces fromdesign wind |loads, in addition to the other |oads resulting
from door operations or the door's action as a tributary element, with no
detrimental effect on the operation of the door. Submit the vertical and
hori zontal | oads inposed upon the building structure by the vertical lift
fabric door system

.3.3 Door Speed

Provi de for each door leaf to open fully with a mni num speed of 152 mr 6
i nches per second under all design conditions. Provide door mullion(s),
when required by the contract docunents, to rotate with a minimumwre
rope retraction speed of 152 mr 6 inches per second

.3.4 Door Wei ght

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

NOTE: Careful coordination with the structura
engi neer of record is required to ensure proper
support of the vertical lift door system

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Submit door |oad diagrans of the door in the closed and governi ng open
position(s). Provide details show ng clearance and attachnent

requi renents for coordination with the structural steel, niscellaneous
steel, slab/foundation, and denpnstration that superstructure's unfactored
defl ecti ons are acconmpdated by the design of the mullions, pits and door

| eaves.
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3.5 Cybersecurity

Design all control systenms (including systenms separate froma utility

nmoni toring and control systen) in accordance with UFC 4-010-06 and as
required by Section 25 05 11 | ] CYBERSECURI TY FOR FACI LI TY- RELATED
CONTROL SYSTEMS | ]. Inplenment cybersecurity requirenents to nmtigate
vul nerabilities to all facility-related control systens.

.4 QUALI TY ASSURANCE

4.1 Manufacturer's Qualifications

Use a vertical lift fabric door product froma nanufacturer who is

regul arly engaged in the design, fabrication, erection, and service of
vertical lift fabric doors of type and size required for this project.
The manufacturer nmust have at least 5 years of similar vertical lift
fabric door design experience. Simlar doors must have conparabl e
function and design including size, configuration, type of use,
retractable or noving elenents, safety features, controls, and other key
engi neering el enents as the door being specified. It is acceptable to
show that a series of simlar doors collectively nmeet all conparable
elements to the door being specified, although not necessarily
individually. Subnmit witten nanufacturer evidence on sinilar past door
designs and installations listing the name, |ocation, contact infornmation
of owners, installation dates, overall sizes, features, and other rel evant
i nformati on for experience and qualifications evaluation. Only

manuf acturers who can submit this evidence of actual installations where
t he products have proven practical, durable, and require a m ni num of

mai nt enance, will be qualified under this specification.

. 4.2 Installer's Qualifications

A manufacturer's representative, skilled and experienced in the erection
of vertical lift fabric doors of the type specified herein, is required to
supervi se installation of the door systen{s) in accordance w th approved
shop drawi ngs. For each Installer, submt witten evidence of simlar
past door installations listing the nane, |ocations, contacts infornmation
of owners, installation dates, overall sizes, features, and other relevant
i nformati on for experience and qualifications eval uation

.4.3 VWarranty

Provide a three-year warranty for all mechanical and el ectrical conponents
agai nst defects in material and workmanshi p begi nning on the date of
Project Acceptance. Manufacturer is responsible for itens requiring
adjustment, repair or replacenent for the three-year maintenance-free
warranty period, or 1500 door cycles, whichever occurs first. Provide a
ten year warranty for defects in the fabric nmateri al

.4.3.1 Mai nt enance and Repair Action Plan

Provi de an Enmergency and Routine Preventative M ntenance Plan. In Data
Package SD-10 "Operation and Mintenance Data", include a |ist of phone
nunbers and personnel contactsand provide a |ist of suggested spare parts
materials and tools to be purchased by the Contracting Oficer. Include a
list of annual visual safety inspections to be performed or contracted by
t he government and provi de a door design which accommopdat es each of the

vi sual inspection itens with renovabl e panels or view ng ports where
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i nspection itens are not directly viewable. A Preventative Mintenance
Pl an whi ch requires adjustnent or naintenance intervals |less than 3 years
or 1,500 cycles is not permtted.

Submit vertical |ift fabric door manuals in accordance with Section
01 78 23 OPERATI ON AND NAI NTENANCE DATA.

4.4 Del i very, Storage and Handl i ng

Provi de shipnment of all materials required for door installation in
protective packagi ng. Protect door and accessories from damage during
delivery, storage, and handling. Mark all packaging clearly with

manuf acturer's brand nane, door nodel and job site location. Store in dry
| ocation with adequate ventilation, and free fromdust and water. Storage
must permit easy access for inspection and handling. Renove damaged itens
t hat cannot be restored to |ike new condition or provide new itens.

.5 VELDI NG PROCEDURES AND QUALI FI CATI ONS

Prior to welding, submt certification for each wel der stating the type of
wel di ng and positions qualified for, the code and procedure qualified
under, date qualified, and the firmand individual certifying the
qualification tests. |If the qualification date of the welder or welding
operator is nore than 6 nonths old, the welding operator's qualification
certificate nust be acconpanied by a current certificate by the wel der
attesting to the fact that he has been engaged in wel ding since the date
of certification, with no break in welding service greater than 6 nonths.

Conply with applicable provisions of AW D1.1/D1. 1N for Steel

Conply with applicable provisions of AWS D1.2/D1.2N for Al um num

PART 2 PRODUCTS

2.

1 MATERI ALS

Sel ect naterials based on durability, |ow naintenance, weather resistance
and strength (pernmanent deformation fromloading is not pernitted).
Conply with ASTM E84 for limted conbustible construction for all door
system materi al s.

1.1 Steel Plate and Bars

ASTM A36/ A36M

1.2 St eel Sheet

ASTM A653/ A653M

. 1.3 St eel Shapes

ASTM A992/ A992M

.1.4 Al uni num Ext rusi ons

ASTM B221, Alloy 6063-T6, Alloy 6005-T5 or 6000 Series Al um num

SECTION 08 34 16.20 Page 16



2.

1.5 Al umi num Sheets and Strips

ASTM B209, alloy and tenper best suited for the purpose.
1.6 Al um num Wel di ng Rods and Bare El ectrodes

AWS A5. 10/ A5. 10M.

1.7 Door Fabric

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: Translucent fabric is not recomrended in al
geographies (i.e. extremely high UV index areas,
such as the Mddle East). Additionally, very high
fabric tension forces may require heavier fabric
(i.e. 800plus gram square neter) which limts its

i nt ended purpose. Prior to including any of the

bel ow options for translucent panels, consult with a
manuf act urer.

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

Provide fabric material that is a heavy-duty, rip stop, vinyl coated

pol yester fabric weighing not |ess than 644 grans/square neter 19

oz/ square yard, capable of carrying 4.46 kg/ mr 250 | b/in per panel
Provide fabric that is inpervious and resistant to solvents, fuel

| ubricants, and other simlar fluids conmonly found in aircraft

mai nt enance hangars. Provide fabric that is ultraviolet (UV) stabilized,
sel f-extingui shing (0-75 flame spread), and suitable to w thstand
tenmperatures between plus 70 to m nus 35 degrees C plus 158 to m nus 31
degrees F in conpliance with ASTM D2136.[ Use a translucent fabric
material [in approximately the top 3 m 10 feet of the door] [as shown in
the drawi ngs] to allow daylighting of the hangar aircraft servicing area.
Provide translucent fabric material that neets the same requirenents and
| oadi ngs as the standard door fabric.] Fabric color will be selected by
the Government fromthe manufacturer's standard colors. Construct door
system such that fabric is tight between the internedi ate beans when the
door is closed and the wind | ocks engaged. Test the fabric to neet the
criteria of ASTM E84 (flane spread - Class Ainterior wall and ceiling
finish), ASTM D2136 (cold cracking, brittleness and tenperature), and
ASTM D751 (tensile and tear strength). Provide a mnimm4:1 factor of
safety on the fabric design while accounting for degradation due to UV and
tenperature effects

Submit door fabric panel sanples for weight, strength, and col or approval.

.1.8 Wre Rope

ASTM A1023/ A1023N

.2 DOCRS

Door system consists of individual hoist-up fabric door |eaves with

i nternedi ate al um num beanms or trusses. Maxi mum w nd | oad defl ecti on of
steel structural door nenbers is not to exceed the nenber |ength divided
by 120. Maxi num wi nd | oad defl ection of extruded al um num door menbers is
not to exceed the nenber length divided by 30. Design and install the
door systemto accomopdate the anticipated downward defl ection due to self
wei ght of the door systemafter all the building dead | oad has been
applied. Then provide a door system which accommpdat es the stated
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unfact ored downward and upward defl ecti ons of the superstructure to which
it is being attached.

2.1 Fabri c Door Leaves

When one-pi ece fabric construction is utilized, |oop fabric over the
upper nost beam and attach the fabric to both flanges of the internediate
beans, top beam and bottom beamwi th sel f-tapping screws through
corrosion resistant anodi zed or coated al um num batten strip. Provide

i ndependent, third party |laboratory testing to denonstrate door fabric
connection has a mnimm 2:1 factor of safety above the required
connection forces while accounting for fabric degradation due to W and
tenperature effects

Al ternatively, when fabric panel construction is utilized, attach the
fabric at all beans using a keder type connection. Provide independent,
third party | aboratory testing to denonstrate connections are stronger
than the fabric.

. 2.2 I nt er redi at e Door Beans

Provi de corrosion resistant, extruded al um num i nternedi ate beans of a

sui tabl e depth dependent on the door width and the wind | oad requirenents
with a spacing not to exceed 1800 mr 6 feet. Provide, at each end of the
beans, a guide bl ock of self-lubricating material or rollers that run

al ong the guides. Built-up nenbers neeting these requirenents are
acceptable. Design the intermnmedi ate door beans and guide block or rollers
to carry the full design wind | oad without failure and w thout being
pull ed fromthe door guides. Cuide block or roller design cannot put the
i nternedi ate beaminto tension under design wi nd | oad which woul d cause
pul ling forces on door janbs. Provide guide block material of nylon

pol yoxynet hyl ene (POM), or Utra H gh Ml ecul ar Wi ght (UHWY

pol yet hyl ene. Provide rollers that are gal vani zed steel w th nmaintenance
free, lifetime sealed ball-bearings in case-hardened steel races. M dspan
splices are prohibited in internmedi ate beans.

.2.3 Door Cui des

The vertical door guides are an integral part of the door, nmade of
extruded alumi numwi th a suitable depth and wi dth dependent on the size of
the internedi ate beanms and wind | oad requirements. Provide guide rails
with a T-shaped center gui de designed to prevent guide bl ocks from
escapi ng the gui des and designed to prevent placing the internediate beam
in tension under design winds |oads (catenary effect). Design the guides
to provi de weat her sealing on the inside and outside faces. Provide
adequat e space inside the guides, or within the door, for all required
conponents such as the nylon belt, polyester belt, or wire rope of the
drive unit, wi ndlocks and safety arresters. Provide renovabl e door guides
wi th anchorage to the mullion and janbs, as applicable, of the size and
type required to carry the full design wind |oad without failure and

wi t hout pernmanent deformation. Renovable door guides will be mechanically
fastened to permit the guide rail to be readily renoved with standard
tools. Provide guide blocks or roller, inside the guides, sufficient to
prevent scraping or damage to the guide rail during normal door operation
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2.

2.

3 ELECTRI C OPERATORS
3.1 Drive Units

Provi de each door leaf with a nmotor drive systemw th horsepower sized as
appropriate for the weight of the door |eaf plus door friction to account
for operational wi nd speeds and correspondi ng pressures. Equip the gear
notor with a drum on which the nylon belt, polyester belt, or wire ropes
are wound, including required safety waps and connections. For dead ends
on wire ropes, provide a m nimum of two uncl anped dead waps on the wire
rope drumwi th the dead end anchored on the drum barrel by clanps or by
inserting end fitting into reinforced pockets. For hoists using synthetic
belts, provide a mnimm of five dead waps and belt anchorage to the drum

If a single notor drive is used, wind the belts and wire ropes on the sane
drum \Wen using wire ropes, provide a grooved drum Attach the belts
and wire ropes to the bottom beamvia the safety arresters. Provide a
hand crank device or other manual nmeans on the notor for nanual operation
of the door in the event of a power failure. Provide a gear notor that is
renovabl e without disturbing Iinmt switch adjustnment. Coordinate the
drive units with the location of aircraft such that the drive units are
accessible while aircraft are in the hangar

Submit drive unit system horsepower, belt type, and | ocations. Safety
arrestor type, test reports, and brake system details.

. 3.2 Belt/Wre Rope System

Properly select and utilize belts and/or wire ropes to transnit notive
force to each door leaf. Install belts/wire ropes free of any kinks and
design the system and sheave diameter to prevent the occurrence of any

ki nks, and abnormal stress in the operating belts/wire ropes. Were
belts/wi re ropes pass through openings of the building structure,

construct the openings to prevent abrasion, wear, or damage to the
belts/wire ropes. Design belts, wire ropes, and their connections to have
a mnimm®6:1 factor of safety, including inpact |oads.

Do not use belt systens where individual |ifted door wei ght exceeds 2800 Kg
6,200 Lbs. Include edge wear indicators on belts and properly termnate
at all connections. Provide fully stitched flat eye belt term nations

whi ch are pernmanent and do not require routine adjustnment or maintenance.

Properly swage wire rope ends and include thinble | oops to prevent wire
rope abrasion at end connections. Provide wire rope end connections which
are pernmanent and do not require routine adjustment or maintenance.

M nimze the quantity of motors, sheaves and drums used to guide the belts
or wire ropes to reduce mai ntenance requirenents. Provide sheave units in
accessi ble locations that allow inspection and preventive mai ntenance. Do
not |ocate notors, sheaves, and druns in enclosed |ocations, which are not
readi |y accessible for visual inspection and maint enance.

.3.3 Door Drop Prevention

.3.3.1 Door Leaf Safety Arresters

Supply each door leaf with safety arresters at each janb door guide that
automatically activate and support the door in case the door lifting
systemfails simlar to a belt or wire rope breaking. Attach safety
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arresters to each end of the bottom beam which travel in the vertica
gui de tracks and cannot escape from or pull off of, the door's guide
rails. Provide safety arresters that inmedi ately engage to stop the
downward novement of the door in case of belt/wire rope failure in
accordance with the bel ow test requirenents.

Performa "Safety Arrestor Qperation Test" on each set of safety arresters
by a nationally recogni zed i ndependent testing source to withstand at
| east 110 percent of the maxi mum door |eaf weight.

The "Safety Arrestor Operation Test" will be deened successful when it
contains at least the following mnimumecriteria:

a. Test door weight to at |least 110 percent of the specific project's
door wei ght.

b. Test by simulating the door lifting system abruptly disengagi ng,
simlar to a belt or wire rope breaking.

c. Verify the Safety Arresters autonatically engage.

d. Verify door leaf is brought to rest after an initial downward nmovenent
(or drop) of not nmore than 300 nr 12 inches and that the door leaf is
held firmy in this position

e. Verify that damage from activation of the Safety Arrestors is limted
to localized repl aceabl e conponents, such as the guide rails or safety
arrestors, and not a system failure which would require repair or
repl acenent of any other portion of the door systemor its structura
support.

Submit i ndependent testing source docunentation of successful "Safety
Arrester Qperation Test".

2.3.3.2 Door Leaf Safety Arrester Alternative

Door |eaf safety arresters may be omitted, if each door leaf is provided
with four or nore lifting belts/wire ropes and if is it denobnstrated

t hrough anal ysis of the entire door systemthat the door |eaf remains
stable, without falling, with the loss of either end belt/w re rope, or
any two intermediate belts/wire ropes. Additionally denonstrate, that
other failure nechanisns inherent in the door systemwll not result in a
falling door |eaf.

[2.3.3.3 Swi ng-Up Door Mullion Safety Arrester
Provi de swing-up door rmullions with a lifting notor that includes a backup
arresting systemor secondary brake systemto prevent the mullion from
falling in case of notor, wire rope, or primary brake failure.

12.3.4 Sl ack Belt/Wre Rope Breaker
Use a safety device on all belts and wire ropes that will send a sl ack
belt/wire rope condition to the appropriate drive unit(s) and prevent
unsafe operation or any other unsafe condition

2.3.5 Mbt or s

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Sel ect the standard to which the notor wll
be rated. |If IEC notors are utilized, the door

el ectrical nmotors must conply with | EC standard | EC
60034-1, | EC 60034-5, |EC 60034-6 and | EC 60034- 14.
If NEMA notors are utilized, the door electrica
notors nust conply with NEMA M>1. Coordinate with
the I ocal authority and regul ati ons and standards at
the location of the construction to determ ne which

standard is applicable for the project.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

[ NEMA MG 1][ or ][I EC 60034-1, |EC 60034-5, |EC 60034-6, |EC 60034-14],

hi gh-starting torque, reversible type with sufficient horsepower and
torque output to nove the door in either direction fromany position
Provide a notor to produce a door travel speed of not |ess than 150 nr 6
i nches per second wi thout exceeding the rated capacity. Provide notors
that operate on the indicated voltage. Provide notor enclosures that are
dri p-proof type or NEMA totally enclosed. Supply a hand crank which fits
the notor for nanual operation of the door in the event of a power
failure. |Install notors in approved |ocations. Provide notors that have
a mnimum service factor of 1.2 at continuous duty under maxi mum ful

load. Provide notors in accordance with Section 26 20 00 | NTERI OR

DI STRI BUTI ON SYSTEM and requirenents |isted above.

When two or nore notors are used, provide nechanical |inkage, electronic
position nmonitoring and/or logic to elininate the possibility that the
door may bind, catch or becone adversely out of |evel during door
operation.

Submit notor characteristics including horsepower, service factor, safety
factor, and standards conpliance.

2.3.6 Control s

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Select the standard to which controller wll
be rated. If IEC controls are utilized, the door
el ectrical controls nust conmply with | EC standards
| EC 60204-1, |EC 60269-1, |EC 60269-2, |EC 60364-1,
| EC 60364-5, |EC 60947-1, |EC 60947-2, |EC 60947-3,
and | EC 60947-4-1. |If NEMA controls are utilized,
t he door electrical controls nmust conply wth NEVA
AB-1, NEMA ICS-2, NEMA I CS-5, and NEMA KS-1. The
door electrical controls nust conply with NEMA
ICS-1, NEMA I CS-6, NFPA-70, NFPA-79, UL 98, UL
248-1, UL 248-12, UL 489, UL 508, UL 1449 and UL
698A. Coordinate with the local authority and
regul ati ons and standards at the |ocation of the
construction to determi ne which stands is applicable
for the project.

VWhen presented with the choice of NEMA 4 or NEMA 4X
in the bel ow paragraphs, select NEMA 4X in corrosive
environnents and NEMA 4 in non-corrosive

envi ronnents.

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

Provi de control equi pnent in accordance with [NEVA ICS 2][ or ][IEC].
Provi de control enclosures in accordance with NEVA | CS 6, Type 12 or Type
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4X.[ Provide door electrical controls in accordance with | EC standards

| EC 60204-1, |EC 60269-1, |EC 60269-2, |EC 60364-1, |EC 60364-5,

| EC 60947-1, |EC 60947-2, |EC 60947-3, and | EC 60947-4-1.][ Provide door
el ectrical controls in accordance with NEVA AB 1, NEMA I CS 2, NEMVA | CS 5,
and NEVA KS 1. Provide door electrical controls in accordance with

NEMA ICS 1, NEMA ICS 6, NFPA 70, NFPA 79, UL 98, UL 248-1, UL 248-12,

UL 489, UL 508, UL 1449, and UL 698A.] Provide UL listed door control
conponents. Provide each Door Mddule with the followi ng operators:

a. Min Control Panel (Station) [ NEMA Type 4] [ NEMA Type 4X] encl osure.

b. Renpote (Auxiliary) Control Panel (Station) at the opposite end of
hangar door [ NEMA Type 4] [ NEMA Type 4X] enclosure to nmatch Main
Control Panel

c. Provide emergency Stop Buttons |ocated outside at the end of each
hangar bay in a NEMA Type 4X encl osure.

d. Provide "Qpen" operator on the exterior of each bay of doors, keyed
for use by Fire Departnent personnel to allow entry in the event of an
enmergency, in a NEMA Type 4X encl osure.

Provi de conduit and control wiring between Main, Auxiliary, emergency stop
controls, proximty switches, limt swtches, and each door notor drive
unit. Provide power and controls wiring and conduit in accordance with
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

Submit controls characteristics including all electrical conponents and
devices used in the control system enclosures, safety devices,
transformer size and voltage, and energency power connection

.3.6.1 Control Panel Encl osures

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Relay logic nmust be the default style of
control for single |leaf doors. A Programmble |ogic
controller is required to be used and paired with
the User Interface with diagnostics by default for
multi-1eaf doors and is optional for single |eaf

doors.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Provide NEVA | CS 6, Type 12 or Type 4X control panel enclosures. Provide
an integral nain power disconnect switch that is mechanically interl ocked
with the control panel door at each control panel. Provide factory wred
field wiring termnal strip in each control panel and instantaneous

t hr ee- phase thermal overload relays. Provide each control panel enclosure
including an internal nmotor starter or VFD with adequate integra
ventilation (air conditioning if required) for operation in a 49 degree C
120 degree F anbient environnent. Provide [NEMA][ or ]J[IEC] rated control
rel ays. Provide main control panel with progranmable |ogic controller

Provide a three phase UL 1449 |isted surge protection device (SPD) for the
i ncom ng power to each door control panel. Provide a UL 1449 |isted surge
suppressi on device (SPD) for each control circuit (linmt switch, proximty
switch, motor, brake, solenoid, indicating Iight, and pushbutton) that is
routed external from each door main control panel

Submit data for each incomi ng [and][or] outgoing power feeder and each
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control circuit.

Provi de devices to control the |ogic and sequence of door and nullion
operation to ensure safe, smooth and dependabl e operation at each contro
panel . Provide interlocks to preclude personnel injury, including an

i nterlock between the power supply system and use of the hand crank for
manual operation of the door. Provide constant-pressure type, fully
guarded, illum nated push buttons on the control panel for both up and
down operations. Provide nmushroomtype energency stop button on each
control panel. Utilize individual user password protected touch screen
interface to select desired door or nmullion notion. Door nmotion will be
initiated via fully guarded push buttons.

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

NOTE: |If a permanent generator is provided for the
door, acquire approval fromthe applicable
government agency. The addition of a generator may
i mpact existing air pollution permts. Coordinate
with the local authority to add a generator to the
project. Coordinate the type of connection with
other electrical specifications. Provide the
details of the connection in the appropriate

el ectrical section.

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

Provi de back-up power hook up at the control panel to connect to [a
bui | di ng backup power generator with automatic transfer switch] [a
portabl e generator provided by the Base via a pin and sl eeve femal e
receptacle (coordinate with Base) and manual transfer swi tch provided on
the main control panel].

2.3.7 Limt Swtches

Provide Iimt switches or proxinmty switches to automatically stop doors
[and nullions] at the fully open and fully closed positions. Provide
limt switches or proximty switch positions that are readily adjustable.
Provide Iimt switches or proximty switches for the wind | ock with visua
i ndi cation on the control panel for each door leaf. Provide visua
indication to notify the door operator that the wi nd | ocks are engaged for
all door |eaves.

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

NOTE: Include paragraph bel ow when t he Gover nnent
decides to include retractable mullion pins and
floor strikes. Recomrend discussing with potentia
manuf acturers. Advantages include a significantly
smaller mullion pit and covers. D sadvantages

i ncl ude additional cost, maintenance and potentia
operating issues/errors associated with each notor
and limt switch along with design/construction
conpl exities associated with the Class | Division 2
chal | enges. Refer also to paragraph MJLLION PI T AND
COVER WHERE | NDI CATED

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

[ Provide each retractable mullion pin with alimt switch or proximty
switch interlock that proves that the electric mullion pinis fully
ext ended and | ocked before the door can be noved. |If the limt switch or
proximty switch is |located below 0.46 neters 18 i nches above the hangar
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floor, either provide rated Class | Division 2 expl osion-proof device or
provide an intrinsically safe circuit rated for a Class | Division 2
hazar dous | ocation

] Denmonstrate the operability of all Iimt switches prior to Government
occupancy.

2.3.8 Door Control Al arnms

Provi de an audi bl e al arm devi ce on each door main control panel (ninimm
100 dbA) that sounds 5 seconds before the door nobves and continues to
sound when the door is noving. Coordinate this audible signal such that
it isclearly different fromall of the other audible signals utilized in
t he hangar bay.

Provi de a visual al arm device above each door main control panel (LED
beacon with 1600 | umens) that operates 5 seconds before the door nobves and
continues to operate when the door is noving. Coordinate the color of
this visual signal such that it is clearly a different color than all of
the other visual signals utilized in the hangar bay.

2.3.9 Saf ety Device

Provide an intrinsically safe (suitable for a Class | Division 2 hazardous
| ocation) electric safety edge on the bottom of the edge of each door
continuous over the full length of the door. Provide a safety edge

| ocated inside of a rubber cushioned bottom weat her sealing edge (or boot)
with sufficient vertical height (factoring in the tine and di stance that
it takes to stop a closing door) to prevent collision damage al ong the
bottom edge of the door. Activate the safety edge when the door is
closing and do not allow the safety edge to prevent the door from
conpletely closing and properly sealing along its entire |ength.

2.3.10 Control Transforners

Provi de fused transformers inside of each Main Control Panel as necessary
to reduce the voltage on the control circuits to 120 volts or |ess.

2.3.11 El ectri cal Conponents

NFPA 70. Provide automatic control and safety devices, including failsafe
battery powered wireless limt switches or hard-wired linmt swtches

el ectrified conponents[ including personnel door interlocks]. Wre rope
reel type take-up devices are not allowed. Provide control wiring in
accordance with NFPA 70. Provide conduit, wring, and mounting of
controls in accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

[2.3.12 User Interface with Diagnostics

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

NOTE: Include paragraph bel ow only when a
programmbl e logic controller is specified as an
optional controls interface. The user interface

wi th diagnostics is an additional option and does
not replace the other controls options. Include
Human Machi ne | nterface paragraph bel ow when
specifying a multi-part (nmulti-Ileaf) door system
Do not include for single | eaf door systens wi thout
confirmng with the government and nmanufacturers as

SECTION 08 34 16.20 Page 24



the cost typically outweighs the benefits

(exceptions may include alert hangars).
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Supply a human machine interface (HM) on the face of the Main Contro
Panel and all Auxiliary Control Panels. The function of the diagnostic
panel is to provide information on the status of electrical conponents in
t he door system Provide a large (250 mm 10 i nch mi ni num di agonal neasure)
HM touch screen to include a graphical representation of the entire door
systemto facilitate ease of use. Provide the HM with current door
status including windlocks. Include a self-diagnostic systemto provide
detail ed status information of a nal function and provi de guided trouble
shooting and diagnostic features. Provide a |og for nal functions and
systemalarns on the HM as well as detail ed service nonitoring and
service history. Control operation and configuration of the systemis by
uni que, multi-level password access to limt access to the systemto
qualified and authorized users. Provide HM with automatic screen |ock
after 60 seconds of inactivity. Include functionality on the HM for
renote access to the system by the manufacturer via both Internet and
cellular nodem to review nmalfunction | ogs, update progranm ng/settings,
or assist in troubl eshooting, should the user choose to pernmt such access
as permtted by cybersecurity restrictions.

12.4 HEADER BOX

Construct the header boxes of carbon steel and finished in accordance with
t he paragraph FI NI SHES.

2.5 BOTTOM BEAM

Construct the bottom beam of carbon steel and finished in accordance with
t he paragraph FINISHES. Provide a bottom beam of a suitable w dth and
depth to carry the load of the internedi ate beanms when the door is not
closed, and to ensure full closing and a tight floor seal under ful
design wi nd speeds spanni ng between w ndl ocks | ocated at each janb.
Provi de a heavy-duty bottomrubber seal to forma tight seal with the
floor under all design conditions. Provide a bottom edge safety device
that is integral with the bottom seal

Desi gn bottom beans to span between safety arrestors at the janbs and
support the weight of the door, including intermedi ate beans, while

remai ning stable and within the door guides. |f the door |eaf safety
arrestor alternative is utilized per paragraph DOOR LEAF SAFETY ARRESTERS
design the bottom beamto support the wei ght of the door, including

i nternedi ate beanms with either end belt/wire rope, or any two internediate
belts/wire ropes, renoved while remaining stable and within the door

gui des. M dspan splices are prohibited in the bottom beam

2.6  WND LOCK

At each door |eaf provide wind |locks at each janb, which automatically
activate and | ock the bottom beaminto place when the door reaches its

cl osed position to maintain a tight floor seal and internediate beam
stability with tight fabric under design wind conditions. Provide a limt
switch, or a proximty switch, with indicator to notify the door operator
that all wind | ocks are engaged properly. Provide swtches |ocated bel ow
45.7 cm 18 inches above finish floor that are conpliant with NFPA 70,
Cass |, Division 2 hazardous environment.
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[2.7 SW NG UP MULLI ON VWHERE | NDI CATED

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The mullion pick up point of 3 neters 10 feet
above finished floor is appropriate for mullions
taller than 7.6 nmeters 25 feet. For nullions
shorter than 7.6 neters 25 feet the pickup point can
reasonably be lowered to 2.4 neters 8 feet above
finished floor. The height of the pickup point
affects the winch size required to pick it up and
the stability of the mullion during novenent. The

| ower pick up point creates a hazard for the user
when the VLFD is open and the nullion is down.

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

The swing-up mullions will be designed to swing up under the door leaf in
the raised position. They will be constructed of carbon steel and
finished in accordance with the paragraph FINI SHES. The mullion hinge
pivot will be of a nmintenance-free bearing design. Provide sufficient

| ength of door guide, between fall arrestors and nullion hinge pivot, to
permt door's safety arrestors to fully engage and stop the door from
falling in the case of a belt/wire rope break or other failure condition
when the door is in the fully open position

The swing-up mullion nmust be raised and |owered by a wire rope hoist with
a secondary back-up wire rope arresting system |If the secondary back-up
wire rope arresting systemis fully integrated into the hoist unit, it
wi Il be produced by one manufacturer. Wre rope hoist and secondary
systemw || connect to mullion a mninmumof 3.05 m 10 feet above finish
floor. Attach using a double shear connection through the mullion
Denonstrate through cal culations that the Iifting apparatus and its
connection to the mullion is designed for all |oads. Refer to the

par agr aph ELECTRI CAL OPERATI ON for controls and interlocks of nullion and
door panel s.

Swi ng-up nullion assenbly, including lifting armand wire rope, is not
permtted to encroach on required aircraft clear space required by the
contract docunents.

2.7.1 Mullion Pit and Cover where |ndicated

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

NOTE: Wheel |oads shown are mninmuns. Designer to

coordi nate wheel |oads with the project criteria.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Provide a mullion pit frame, guide plate, and cover(s), manufactured of

al um num or steel, for each nmullion. Hi nged cover plates will be attached

to the mullion pit frane. Million pit covers will be designed to support a
156 kN 35, 000 pounds force single wheel load with a tire pressure of 1379
kPa 200 psi and contact area 0.1 square nmeters 175 square inches.

[2.7.2 Retractable Mullion Pin and Fl oor Strike

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

NOTE: I nclude paragraph bel ow when t he Gover nnent
decides to include retractable mullion pins and

floor strikes. Recomrend discussing with potentia
manuf acturers. Advantages include a significantly
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snaller mullion pit and covers. D sadvantages

i ncl ude additional cost, maintenance and potentia
operating issues/errors associated with each notor
and limt switch along with design/construction
conpl exities associated with the Class | Division 2
chal | enges.

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

Provide retractable mullion pin with a heavy duty, reversing electric
linear actuator. Design mullion pin and strike to resist all nullion
design | oads and accommopdate all vertical novenent of the mullion
Provi de a hinged cover at each floor strike, funnel shaped at the top,
manuf act ured of al um num or steel, acconmpbdate nullion pin size and pin
throw, and be designed to support a 155.7 kN 35,000 pound force single
wheel load with a tire pressure of 1379 kPa 200 psi and contact area 0.1
square meters 175 square inches. Refer to paragraph LIMT SW TCHES f or
information on nullion pin and floor strike [imt swtches.

112.8 PERSONNEL DOOR

[ Personnel doors are not required in Hangar doors.

] Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Emergency Exit/Egress doors are no | onger
permtted to be | ocated in hangar doors in
accordance with UFC 4-211-01. Personnel doors for
conveni ent access to the flightline are permtted if
provided in accordance with the bel ow paragraph.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de personnel doors in door |eaves as indicated in the draw ngs.
Provi de insul ated steel or alum num personnel doors as specified in
Section [08 11 13 STEEL DOORS AND FRAMES] [08 11 16 ALUM NUM DOORS AND
FRAMES]. Provide conplete personnel door with all hardware including,
hi nges, | ockset, stop, weather stripping, and interlock

12.9  OPERATI ON
2.9.1 Door Operation

Provide a vertical lift fabric door which guides up and down in weat her
seal ed vertical guides attached to the structure[ and mullions]. Provide
a door systemwhich operates by lifting the bottom beam upwards in each
door | eaf, thereby stacking the internmedi ate beans one on top of the
other, with the fabric material folding in pleats. Door operationa
safety is of paranpunt inportance

When the door systemis fully open, all door system conponents will be
outside of the required clearance area for the door opening.

VWhen the door systemis fully closed the door systemw ||l seal the opening
and forma portion of the building's air barrier. The intermedi ate beans
hang between the two fabric faces thus pulling the fabric material tight
and sealing along the guides at each janb. The tension created in the
fabric panels is permitted to stabilize the internediate beans, if proven
capabl e by the nanufacturer, and the bottom beamseal will fit tightly
along the entire length of the door threshol d.

Subnmit in accordance with Section 01 78 23 OPERATI ON AND MAI NTENANCE
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DATA. Including wiring diagrams and the conpl ete manufacturer's

i nstructions for operation and nai ntenance of the doors, door nullions
wher e indi cated, and accessories, including energency operation, in the
event of general building power failure to the doors.

2.9.2 El ectrical Qperation

Provide the main control panel with control |ogic such that when the
[integral female pin and sl eeve energency power receptacle is inserted and
the integral manual transfer switch associated with the pin and sl eeve
receptacle is engaged][renmote building automatic transfer switch "dry"
auxiliary contact with the stationary energency generator is closed in the
"energency" position] the control panel will autonmatically limt only one
door lift nmotor or one mullion Iift notor to operate at a tine.

The door will be stopped by a primary linmt switch when the door is opened
conpletely. In case of over travel, the door will be stopped by a
secondary limt switch to prevent danmage. Slack belt/wire rope breakers
will stop the drive unit when the door is closed. |n case of belt/wire
rope break/rupture or if an obstruction should prevent the door from being
cl osed the slack belt/wire rope breakers will also stop the drive unit.

Wei ght or springs activate the slack breakers.

A touch screen (HM) control panel station is required at the main and at
all auxiliary stations.

Control door operation by three buttons marked "OPEN', "CLOSE", and
"STOP". The "OPEN' and "STOP" buttons require only nonentary pressure to
operate. The "CLOSE" button requires constant pressure to maintain the
closing notion of the door. The door will inmediately stop, and remain in
that position, when the door is in notion and the "STOP" button is pressed
or the "CLOSE" button is released. Fromthat stop position, the door
operation is then continued in either direction by the "OPEN' or "CLOSE'
buttons. Renoving the pressure fromthe "CLOSE" button results in
stopping the nmotor drive and setting the brake.

[ Two buttons marked "Horizontal Position and Vertical Position" control the
mul | ion operation. Both buttons are controlled by constant pressure to
open and to close. Renoving the pressure fromeither button stops the
notor drive and sets the brake. The electrical control panel provides an
interlock function to coordi nate door |eaf and nullion operation

] Buttons are illumnated on the HM (control panel) and utilize sinmple
flashing/solid illum nation schenes to informthe operator of door status
(fully open, closed, in motion, etc.). The large touch screen display
graphically illustrates the door systemto pernit the user to sel ect

desired operation and informthe user of current door status. Door
operation on the HM (Control Panel) are password protected, by individua
user, to prevent accidental or unauthorized operation

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include paragraph bel ow only when a

programmbl e logic controller is specified as an
optional controls interface. The user interface
wi th diagnostics is an additional option and does

not replace the other controls options.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

[ [Multipart doors][Alert Hangar] will utilize a human nmachi ne interface
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di splay (HM) for door leaf/mullion operation. Upon selection, door
operation will be controlled by three buttons narked UP, DOW, and STOP
The UP and STOP buttons will operate as indicated in the door operation
control s section above.

When operating a nmullion, controls will operate as described in the
mul | i on operation controls above.

The main control panel will be equipped with backup nmethod of controlling
t he door system should an HM failure occur

112.9.3 Backup Door Operation

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

NOTE: At the time of this witing, only one

manuf acturer is believed to have a system capabl e of
nmeeting this requirenent. Prior to including this
par agr aph, designer will investigate and confirmif
there are adequate door system nmanufacturers
currently available that are able to provide this
option and confirmif this option is
justified/required for the facility. Coordi nate and
i ncorporate space, clearance, utility,
infrastructure and other facility requirenments with
the contract docunents.

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

Separate fromthe connection to a backup power source or emnergency
generator, provide a door system backup power source and system capabl e of
opening and closing the entire door systemat |east one tine, with
conplete | oss of power to the entire facility. For the purposes of this
requi renent, the mnimum door |eaf and nullion speeds indicated in this
specification are not applicable.

]2.10 FI NI SHES

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

NOTE: |If conpliance with UFC 4-211-01 is required,
the coating systemspecified in Section 09 97 13.27
HI GH PERFORMANCE COATI NG FOR STEEL STRUCTURES i s
required. This specification is very robust and the
coating systemincludes the foll ow ng:

Prep in accordance with SSPC SP 10/ NACE No. 2.
Apply Zinc-Rich Epoxy Primer Coat (3-5 mil), Epoxy
Internediate Coat (3-5 ml), and a Pol yurethane
Topcoat (2-3 ml).

Where possible also all ow hot-di p gal vani zing so the
manuf acturer nmay choose the best/npst cost effective
coating option. Hot-dip gal vanizing may not al ways
be appropriate as the process can warp |ong
structural conmponents or assenblies and gal vani zers
for large sections are increasingly difficult to

| ocate.

Section 09 97 13.27 H GH PERFORVANCE COATI NG FOR

STEEL STRUCTURES is a conplicated spec with
significant content based on coating exterior tanks,
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and recoating of old steel. Since coatings rel ated
to vertical |ift fabric doors will be shop coating
of new steel, the only anticipated field painting
woul d be touching up damage to the coating occurring
during shipping and installation and coating of
accessories such as bolts and brackets.

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

2.10.1 Ferrous Met al

Provi de cl eaned, prepared and shop-finished ferrous netal surfaces in
accordance with Section [09 97 13.27 H GH PERFORMANCE COATI NG FOR STEEL
STRUCTURES] [09 90 00 PAINTS AND COATINGS] [or hot-dip gal vanized in
accordance with ASTM A653/ A653l, coating designation Z275, for steel
sheets, and ASTM A123/ A123lv for assenbl ed steel products]. Follow coating
system manuf acturer's witten instructions. Shop finishing of all ferrous
nmetal coatings is required with field coatings linmted to touch-up

pai nting and coating of only unfinished accessories such as bolts and
brackets.[ The following submttals if required by Section 09 97 13.27

H GH PERFORMANCE COATI NG FOR STEEL STRUCTURES are not required for
shop-finished vertical lift fabric doors: Wrk Plans, Coating |Inspection
Reports, Test Reports, and Qualifications for Certified Industrial

Hygi eni sts, Protective Coating Specialists, Blasters, Painters and

| nspectors. ]

2.10.2 Al uni num

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify AAMA 2605 powder coating, or

AA- ML2- C22- A4l cl ear (natural) anodi zed finish, as
al um num door fabric retention conponents will be
subj ect to excessive wear, abrasion and wll not
likely be regularly cleaned or maintained. This
finish is also appropriate in highly corrosive

i ndustrial atnospheres with dust, gases, salts, or
ot her disruptive elenents that attack netal.

In the second paragraph bel ow, select the first
bracketed choice if alumnumfabric retention
conponents exposed to view are required to match the
color of the fabric, otherw se select the second
bracketed choice for a clear anodi zed al um num
finish for fabric retention conponents.

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

Before fabrication, clean the units and provide the coating system
specified bel ow in accordance with the requirenments of the Al um num
Associ ation Designation System AA DAF45.

[Provide an Organic Coating (superior perfornmance exterior coating)
conplying with the requirements of AAVA 2605. C ean surfaces and pretreat
themw th a conversion coating before applying 0.0076mr 0.3 mil dry-film

t hi ckness of epoxy or acrylic primer according to the recomendati ons of
the finish coat manufacturer. Apply a finish coat of [70 percent] | ]
m ni mum fl uoropol yner resin fused to prined surfaces at the tenperature
recommended by the manufacturer at a mininumdry filmthickness of 0.25mr
1.0 mil. Use a mninum 3-coat or 4-coat systemas required for the color
sel ected. ][O ear Anodi zed: Conform ng to AA-ML2- C22-A41 in accordance wth
NAAVM AVP 500 and comnplying with AAVA 611. The mninum finish thickness is
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0.0175mr 0.7 m| or greater.]
2.11  SIGNAGE

Provide a placard sign i mediately adjacent to all control panels

i ndi cating the below Notice. Include the service |evel w nd speed which
corresponds to the ultinmate wi nd speed used in design of the

open/ operational door in paragraph WND LOADS in the Notice post.

Not i ce:
Vertical lift fabric doors will be closed and not operated when
wi nd speeds above[ 96.6 knl hr 60 nph][ ] are expected
Vertical lift fabric doors will be transferred to back-up power

for operation when comercial power is not avail able.
PART 3 EXECUTI ON
3.1 PROTECTI VE COATI NGS
3.1.1 C eani ng
After fabrication, clean all netal surfaces thoroughly of all mll scale,
rust, oil, grease and other foreign substances. Apply rust-preventive
primer to all steel parts imediately after cleaning.

3.1.2 Shop Pai nti ng

After cleaning, coat with priner all steel surfaces other than
machi ne-fini shed parts. Keep paint off finished bearing surfaces. Before

assenbly, prinme surfaces that will be inaccessible after assenbly. Handle
painted materials with care to avoid scraping and breaking the protective
film Ferrous nmetal surfaces that will be exposed after fabrication wll

be shop coated and touch-up painted in the field in accordance with the
par agr aph FI NI SHES.

3.1.3 Metal Protection

Provide in accordance with Chapter 4 of UFC 1-200-01 when door systemis
in a corrosion prone location or where door system components use
dissimlar nmetals. |If dissinilar netals are used, also provide in
accordance with M L-STD-889. Provide added corrosion protection to the
design such as, but not limted to, the following. Were alumnumwil]I
contact dissimlar metals, protect against gal vanic action by painting
contact surfaces with priner or by applying sealant or tape reconmended by
manuf acturer for this purpose. Were alumnumw || contact nmasonry or
concrete, protect against corrosion by painting contact surfaces with

bi t um nous coati ng.

3.2 WELDS

3.2.1 Vi sual | nspection
Furni sh the services of AWs-certified welding inspectors for fabrication
and erection inspection and testing and verification inspections in
accordance with AW D1.1/D1.1N. Perform visual inspections on 100 percent

of all welds with a Certified Welding Inspector. Docunent this inspection
wi th the Nondestructive Testing.

SECTION 08 34 16.20 Page 31



| nspect proper preparation, size, gaging location, and acceptability of
all welds; identification marking; operation and current characteristics
of wel ding sets in use.

. 2.2 Nondestructive Testing

Per f or m nondestructive testing in accordance with AW D1.1/Dl. 1M and
AWS D1.8/D1.8NM . Performultrasonic testing in accordance with Table
[6.2] [or 6.3] of AWS D1.1/D1.1N. Test 50 percent of all welds, with
sampling representative of all weld types and | ocations for the entire
door system and for the duration of the fabrication schedule. All
personnel performng NDT are required to be certified in accordance with
ANSI / ASNT CP-189 in the nethod of testing being perfornmed. Submt
certificates show ng conpliance with ANSI/ASNT CP-189 for all NDT
technicians. |If nore than 10 percent of welds made by a wel der contain
defects identified by testing, then all groove welds made by that wel der
are required to be tested by ultrasonic testing, and all fillet welds nade
by that welder are required to be inspected by nmagnetic particle testing
(MI) or dye penetrant testing (PT). Wen groove welds nade by an

i ndi vidual welder are required to be tested, mmgnetic particle or dye
penetrant testing nay be used only in areas inaccessible to ultrasonic
testing. Retest all repaired areas. Submt weld inspection report.

.3 ERECTI ON

Provide all work associated with these door systens under the direct
supervi sion and control of the fabricator for safety, control of product
l[iability, and Engi neer of Record responsibilities. Coordinate the
erection of the doors with the work of other trades. Coordinate the
design, fabrication and erection of the door systenms and adjust for actua
canber, fabrication, and erection tol erances of the supporting structure
i ncludi ng simul ated door weight |oad testing and survey to ensure proper
fit-up of the final door system Coordinate nullion pit |ocations
(including their drains), alignnent and orientation. Ensure that al

steel support, bracing and franm ng nenbers are furnished and accurately
installed. Coordinate electrical work, including |ocations of all panels,
equi pnment, motors and ot her conponents for required cl earances, access and
routi ng of power.

. 3.1 Assenbl y

Assenbl e and install the doors and accessories in accordance with the
manuf acturer's recommendati ons and installation manual. Secure guides to
the walls plum level, and in-line. Anchor guides at spacing indicated on
the manufacturer's installation drawings. Provide additional supports as
necessary for attachnent of guides, brackets, doors, and operation

nmechani sns. After erection is conplete and before touch-up field painting
is applied, thoroughly clean all abraded surfaces, field welds, and field
bolts; coat in accordance w th paragraph FI N SHES.

.3.2 C eani ng

Clean both the interior and exterior of doors after the conpletion of
erection.

.3.3 Control Panel Installation

Locate all door control panels indoors, adjacent to the door opening, and
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with an unobstructed |ine of sight for the entire door opening. Provide
all conduit entries into the bottomof the control panel. Munt control
panel s and provide three phase power to each control panel

.4 ELECTRI CAL WORK

NFPA 70. Provide all conduit, wiring, and nounting of controls in
accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

Door manufacturer to coordinate with the qualified, Iicensed electrica
contractor who will provide and install all [208 3-phase][480 3-phase]
supply power to all conponents (such as Main, auxiliary, controllers,
panel s, notors, and other electrical devices) which require this | ow
vol tage supply power. The qualified, licensed electrical contractor wll
provide and install all conduit for the control |evel power under the
revi ew and approval of the door manufacturer. Either the qualified,
licensed electrical contractor or a factory authorized technician my
provide and install all wiring for control |evel power under the review
and approval of the door nanufacturer in accordance with the approved
construction subnmittals.

.5 ACCEPTANCE TESTI NG PROCEDURE AND REPORT

Submit an Acceptance Testing Procedure for approval, which includes

coordi nation with Section 01 91 00.15 BU LDl NG COM SSI ONI NG for such
itenms as hangar door position sw tches which interact with HVAC controls.
After Governnent approval, performthe testing and submit a report of the
results. Provide acceptance testing for the entire door system including
every conponent, perfornmed by the door manufacturer and suppliers. The
foll owi ng subparagraphs are included in the acceptance testing.

.5.1 Cener al

Upon conpl etion of installation, including work by other trades,

| ubricate, adjust, and test doors to verify operation in accordance wth
manuf acturer's product data. Final adjustnments will be made by the

Manuf acturer's authorized representative. Adjust and re-test the doors
until the entire installation is fully operational and acceptable.

Accept ance testing nmust consist of operating each door[ and nullion] open
and cl osed (one cycle) ten times successfully and consecutively within a
ni ne-hour time interval in accordance with manufacturer's reconmended tine
i nterval between open/close cycles. Provide Contracting Oficer's
Representative a copy of the final acceptance testing report with

conpl eted tests.

.5.2 Door Drop Prevention Denonstration

Perform a non-destructive denonstration of the safety arrester function by
slowy engaging the installed safety arresters on the guiderails at a
height of 1 m 3 feet above closed position in a controlled manner so as to
not fall and not damage any door system components or adjacent structure.
Perform denonstration on all door |eaves and conponents in the presence of
the Contracting Officer's Representative.

If the door |eaf safety arrestor alternative is utilized per paragraph
DOOR LEAF ARRESTER ALTERNATI VE, perform a non-destructive denbnstration
showi ng the bottom beamis able to support the door with the | oss of
either end belt/wire rope, or any two internediate belts/wire ropes, in a
safe and controlled manner so as to not fall and not damage any door
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conponents or adjacent structure. Perform denonstration on all door
| eaves and conponents in the presence of the Contracting Oficer's
Repr esent ati ve.

.6 PERSONNEL TRAI NI NG

Provi de an 8-hour on-site training session for the door operating
personnel and nmi ntenance departnent. 1In the training, outline door
safety, operation, troubleshooting and repair guidelines.[ Record this
on-site training and provide a video presented in a coherent fashion such
that the Government may use the video as the sole training programfor

future user operators. In nultiple |Iocations throughout the video,
specifically mention the door system nust be conpletely closed prior to
experiencing 96.6 km hr 60 nph | ] wind speeds. It is acceptable to

utilize stock training video content in this video provided the door
operation, safety and controls are identical to the door system provided.]

T EXTRA MATERI ALS

Supply a door fabric patch kit with approximtely 4.2 square neters 45
square feet of fabric for each hangar door and all other materials

requi red for door panel repair. Provide all unique tools required to
mai ntain the door system Provide a patch kit with color matched fabric
and associated repair materials and tools.

. 8 | NSPECTI ON AND ADJUSTMENT

Wthin the 12 month warranty period, following the initial period of use
and changes in seasonal tenperature, the manufacturer's authorized
representative will return to inspect and adjust doors to confirmthe door
systemis fully operational and acceptable. Provide the Contracting
Oficer's Representative an inspection report outlining observations, door
condition, operation, and all itens requiring adjustment or requiring
repair/replacement under the door systemwarranty. Include a report with
recormended annual inspection and maintenance itens. As needed, schedul e
a followup visit to conplete itens requiring adjustnment, repair or

repl acenent. Manufacturer is responsible for itens requiring adjustnent,
repair or replacenment for the 3 year mmintenance-free warranty period or
1500 cycl es, whichever occurs first, beginning after the first 12 nmonth
contractor's warranty period.

-- End of Section --
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