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NOTE: This guide specification covers the
requirenents for frane supported nenbrane structures
on airfields which are conmmonly referred to as
Aircraft Protective Equi pment or Sunshades. These
structures are not aircraft hangars and cannot have
wal I's. Please note, requirenments such as AFl 21-101
specifically states that aircraft sunshades are not
consi dered tenporary or relocatable facilities.

These types of structures have had nunerous and
significant failures. The intent of this guide
specification is to help elimnate and nmitigate
known i ssues and causes of these failures. Because
t hese types of structures are often procured as

equi pnment versus real property, normal designer of
record responsibilities, technical review and
techni cal coordi nation may be inadvertently avoi ded,
over| ooked or not performed due to the process.

Thi s gui de specification, including notes to the
specifier, should be followed regardl ess of the
procurenent process being used to help direct proper
responsi bilities and coordination

Causes of failures have included frame corrosion
excessi ve frame defl ection, inadequate w nd-I| oad
design, inadequate fabric strength, fabric
deterioration, inadequate foundation design, |ack of
foundati on design, |ack of naintenance, and nore.

There is a history of foundation failures due to

i mproper or inadequate foundations and anchorage
being relied upon by the manufacturer without a

i censed professional engineer being involved. The
foundati on and anchorage desi gn nust be seal ed and
signed by a licensed professional engineer and
provided to the frame supported menbrane structure
manuf acturer for coordination and conpatibility. It
is inmperative that there is a plan in place for the
procurenent for both foundation design by a |icensed
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pr of essi onal engi neer, the frame supported nenbrane
structure and the installation

Adhere to UFC 1-300-02 Unified Facilities Cuide
Speci fications (UFGS) Format 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
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

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: It is beyond the intent of this specification
to include itens such as Insul ated Roof Systens,

I nsul ated Wall Systens, Doors, Wndows, Heating,
Fire Protection, or other such building systens
which are nore in line with an aircraft maintenance
hangar and the criteria of which are governed by UFC
4-211-01.
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NOTE: Foundations are not included in this

speci fication and nmust be designed by a Professiona
Engi neer in accordance with UFC 3-301-01 and the
support conditions (layout, configuration
reactions, anchorage, and other design el enents)
provi ded by the franme supported nenbrane structure
manuf acturer. Special attention shall be paid to
uplift forces and attachment to the foundations. If
this is an equi pment procurement, validate who is
responsi ble to design and coordinate the foundation
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NOTE: Aircraft rated pavenents are not included in
this specification and nmust be designed by a

Pr of essi onal Engi neer in accordance with UFC
3-260-02. Provide aircraft tie-down/anchorage and
groundi ng as required.

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

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: Accessory itens, if required, are not
specified in this specification. Exanples of
accessory itens are included belowin the list of
items to show in Drawings. |If these accessory itens
are required by the project specifier, please refer
to potential reference sources such as UFC 3-260-02
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or UFC 4-211-01 for guidance on design standards.
For these designs, utilize a Professional Engineer
to performthe design including systemdetailing
suitable for the environnent and project need.
VWil e accessory itens are not required to be

provi ded by the manufacturer, they are required to
be supported by the manufacturer, by this
specification. Carefully consider any accessories
as some DoD policy may consider these as rea
property versus equi pnment, depending on utility

Servi ces.
hhkkkkkkhhhhhhhkkhkhhhhkkkkkhhhhhkkkkhhhkhkkkkhhkkhkkkkhkhkhkkkkkkkkkkkk k% % & % %
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NOTE: On the design draw ngs, show

1. Location and quantity of the frane supported
menbrane structures. Locate in accordance with
Chapter 2-1 of UFC 4-211-01, specifically
considering Airport Operations Area (AQA) safety,
cl earances, and security as well as Construction
Phasi ng for ongoing airfield operations.

2. Appropriate design |oads for Live, Snow, Wnd,
Rain, |ce and Earthquake (Seism c) Loads, including
resistance to Hail I|npact. Show design wi nd
pressures based on the design wind velocity,

i ncl udi ng conponent and cl addi ng | oads by
contributory area

3. Size and arrangenent of frame supported nenbrane
structures, including, but not linmted to,
perm ssi ble colum | ocations, perm ssible x-bracing
locations (if any), and roof configuration with

slope(s) or radii. 1In the case of nore than one
sunshade, al so note whether each sunshade is stand
al one or shares bracing frames. |If sharing bracing

frames, note Air Force Instruction (AFl) 21-101
requi renent for each fourth frane in adjacent
sunshades to be designed for twice the required
| ateral bracing strength.

4. Show size, type and |ocation of ventilation if
required to nmeet Air Force Instruction (AFl) 21-101
requi renent.

5. Cdearances for frane supported nenbrane
structure and any accessory items to the parked
aircraft, aircraft operations, equipnent, and
aircraft ingress and egress. |If applicable to the
operation, clearances shall include consideration
for heat associated with Engi nes and Auxiliary Power
Units (APU) as well as thrust from engines (jet

bl ast).

6. Fabric menbrane col or and specul ar gl oss.
Surfaces shall not produce glare to aircraft in
flight or to the control tower. Provide roofs and
ot her external surfaces with a specular refl ectance
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conpatible with the location of structure on the
airfield. |If located such that glare is an
operational hazard, provide surfaces of the
structure with a light reflectance of not nore than
10, measured at an angle of 85 degrees in accordance
with American Society of Testing and Materials
(ASTM) D523 (Specular doss) at critical surfaces of
the structure

7. Foundation design, including | ayout of the
colums and their attachment to the foundation.
Configuration, type, size, spacing, nnimm
enmbednment and m ni mum projection of anchor bolts, or
anchoring system to the foundation nust be provided
to resist the colum reactions with special
attention to uplift forces. This design nmust be
provided by a licensed professional engineer
experienced in the design of foundation and
anchoring systens.

If the intent of the specifier is to anchor the
structures to airfield/ apron pavenment, which is
often unreinforced flexural concrete rather than
rei nforced conpressive concrete, the |licensed
(foundati on) professional engi neer rmust provide
details of anchorage, nethod for resisting uplift
forces, thrust, base shear and gravity |loads. An
enphasi s nust be placed on how joints in
airfield/ apron will be accombdated in ternms | oad
transfer and anchor "edge" distance to the joint.

There is a history of foundation failures due to

i mproper or inadequate foundations and anchorage
being relied upon by the manufacturer without a

i censed professional engineer being involved. The
foundati on and anchorage desi gn nust be seal ed and
signed by a |licensed professional engi neer and
provided to the franme supported nmenbrane structure
manuf acturer for coordination and conpatibility.

8. Aircraft rated pavenents, including thickness,
joint locations/detailing, aircraft

ti e-down/ anchorage and groundi ng as required.

I ncl ude SECTION 32 13 14.13, CONCRETE PAVI NG FOR

Al RFI ELDS AND OTHER HEAVY DUTY PAVEMENTS, at a
mnimum in order to properly specify aircraft rated
pavenents.

9. Accessory itens, if required. Exanples of
accessory to be shown el sewhere in the Contract
docunents for coordination with this product include
Avi ation Qostruction Lighting, Apron Lighting,
Understructure Security/ Task Lighting, Utilities
(such as power, conmunications/data, conpressed air
water), Ventilation/Destratification, Eyewashes,
Lightning Protection, Fall Protection, and any other
applicable items. |Include systemdetailing suitable
for the environment. Accessory itens are not
required to be provided by the nmanufacturer but are
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required to be supported and braced by the

manuf acturer if shown in the Contract Docunents.
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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

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 (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.
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

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.

AVERI 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

AMERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)
ASCE 55 (2016) Tensile Menbrane Structures
AMERI CAN VELDI NG SOCI ETY ( AWB)

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

ASTM | NTERNATI ONAL (ASTM

ASTM A36/ A36M (2019) Standard Specification for Carbon
Structural Steel

ASTM A53/ A53M (2024) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Sean ess

ASTM A123/ A123M (2017) Standard Specification for Zinc
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ASTM A153/ A153M

ASTM A500/ A500M

ASTM A572/ A572M

ASTM A780/ A780M

ASTM A992/ A992M

ASTM D751

ASTM D2136

ASTM E84

ASTM F3125/ F3125M

(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

(2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

(2023) Standard Specification for

Col d- Formed Wl ded and Seam ess Carbon
Steel Structural Tubing in Rounds and
Shapes

(2021; E 2021) Standard Specification for
Hi gh-Strength Low Al |l oy Col unbi um Vanadi um
Structural Steel

(2020) Standard Practice for Repair of
Danmaged and Uncoated Areas of Hot-Dip
Gal vani zed Coati ngs

(2022) Standard Specification for
Structural Steel Shapes

(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

(2019) Standard Specification for High
Strength Structural Bolts and Assenblies,
Steel and Alloy Steel, Heat Treated, Inch
Di mensi ons 120 ksi and 150 ksi M ni mum
Tensile Strength, and Metric Di nmensions
830 MPa and 1040 MPa M ni mum Tensil e
Strength

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

NFPA 701

(2023; ERTA 1 2023) Standard Met hods of
Fire Tests for Flane Propagation of
Textiles and Fil ns

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- STD- 889

UFC 1-200-01

UFC 3-301-01

(2021; Rev D) @Gl vanic Conpatibility of
El ectrically Conductive Materials

(2022; with Change 3, 2024) DoD Buil di ng
Code

(2023; with Change 1, 2023) Structural
Engi neeri ng
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1.2 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 submittal
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 submittals 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 I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

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 seal ed by the frame supported menbrane structure's
Regi st ered Prof essi onal Engi neer.

Frame Supported Menbrane Structure; C[, [ 11

Erection Plan; C[, |
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SD- 03 Product Data
Fabric (Menbrane); C[, [
Product Dat a

SD- 04 Sanpl es
Fabric (Menbrane); C[, |

SD- 05 Design Data seal ed by the frame supported nmenbrane structure's
Regi st ered Prof essi onal Engi neer

Frame Supported Menbrane Structure; C[, [ 11
Seal ed and Signed Cal cul ati ons
Seal ed and Si gned Shop Draw ngs
SD-07 Certificates
Vel di ng Procedures and Qualifications; C[, [ 11
SD-10 Operation and Mi ntenance Data

Frame Supported Menbrane Structure O&v, Data Package 1; ([,
[ 1]

SD-11 C oseout Subnmittals
Final Completion Certification; C[, [
Manuf acturer's Warranty; C[, |
3 DESI GN REQUI REMENTS

The frame supported nmenbrane structure depicted in the Construction
Docunments is representative of a pernanent, custom designed,

prefabricated, commercially avail able system Design and fabricate the
structure and fabric menbrane in accordance with ASCE 55, to fit within

t he space all ocated, including support and bracing for accessory itens,
and in accordance with the criteria specified herein, including al

aircraft clearances and perm ssible bracing locations, if permtted. The
structure's fabric nenbrane cl addi ng cannot be utilized to brace or
support any structural menber such that, should any damage of the fabric
menbrane occur, the integrity of the structural framework is not adversely
affected. Contractor will [utilize the seal ed and signed foundati on and
anchorage design included in the Construction Docurments][include a seal ed
and signed foundati on and anchorage design]. Subnit conplete seal ed and
signed calculations for the frame supported nmenbrane structure prepared by
t he manufacturer's registered professional engineer, including bracing

| ocations, colum reactions and attachment to the foundation for
verification of conpatibility with the foundation design, including colum
uplift. Calculations shall be provided in a | ogical and orderly nanner
for independent review. Submit conplete seal ed and signed shop draw ngs
for the frane supported nenbrane structure prepared by the manufacturer's
regi stered professional engineer

SECTION 13 31 33 Page 10



1

3.1 Loads

Desi gn the frame supported nmenbrane structure to support all dead | oads,

i ncl udi ng wei ghts of accessory itens, conbined with Live, Snow, W nd,

Rai n, |ce, Earthquake (Seismic) and Tenperature Loads as required by the
Contract Docunents, UFC 1-200-01 and UFC 3-301-01. Provide separate
reactions for each | oad conbination used in the design of the structure in
accordance w th ASCE 55.

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: Delete the foll owi ng subsections if Loads are
specified el sewhere in the Contract Docunents, such
as in the Structural Draw ngs Sheets.

In the paragraphs bel ow, use the appropriate Risk
Cat egory as determ ned from UFC 4-211-01

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

[1.3.1.1 Li ve Load

Desi gn the structure and fabric menbrane to support a [non-reduci bl e]
uniformlive load of [575 Pal2 psf] [ ] [plus a point [oad of 1.33 KN
300 pounds acting over any 1 square foot area].

.3.1.2 Snow Load

Desi gn the structure and fabric menbrane to support a uniform snow | oad of
[ ] Pa psf. Include unbal anced snow | oads and | oads due to snow
drifts as required by the geonetry of the roof including adjacent roofs.

.3.1.3 W nd Loads

Desi gn the structure and fabric menbrane for a wi nd speed of | ] knh
mph, Risk Category [I11] | ], and Exposure Category | 1. UWilize
t he appropriate wind pressures for Main Frane, and Conponents and

G addi ng, based upon the appropriate tributary area. Design al
conponents to withstand both the hi ghest positive and negative pressures
[including a nminimum jet blast pressure of [960 Pa20 psf] | 11.
Desi gn and provi de support and bracing for accessories.

.3.1.4 Rai n

The structure shall be capable of withstanding the effects of rainfall up
to | ] cnminches per hour for a mninmumof [2] [ ] hours.

.3.1.5 lce

Design all exposed el ements, including the fabric nmenbrane, to support a
uniformice accunul ation of | ] mr inches on all sides of al
surfaces. Provide systemto resist damage from hail

.3.1.6 Eart hquake (Seism c)

Desi gn the structure using a Short Period Acceleration [ ]9, Long
Peri od Accel eration | ]g, Soil Site dass | ], Risk Category [I11]
[ ], along with codified factors, coefficients and nmethods consi stent

with the type of seisnmic force resisting system(s) being designed and
provi ded. Design and provi de support and bracing for accessory itens.
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1.3.1.7 Tenperat ure

Design all structural elenments, including the fabric nmenbrane to be
capabl e of being assenbled, utilized and dismantled in all anbient

t emper at ures between | ] Cand | ] CI ] degrees F and [
degrees F. Provide a fabric nenbrane designed to withstand a tenperature
of [ ] C degrees F.

]

1]1.3.2 Def | ecti ons

Defl ection due to the inposed | oading of any truss panel point or joint
where a purlin or columm connects to one of the mamin structural frames
shall be less than the clear width (span width) of the structure divided
by 180 (span wi dt h/ 180).

1.3.3 Structural Frame System

Provide a steel structure, including all connections and attachnments.
Desi gn the structure in accordance with the requirenents of the Contract
Docurents, UFC 1-200-01 and UFC 3-301-01. Design all structural nenbers
in accordance with the specified | oads and the requirenents of Al SC 325,
Al SC 360. Thin-walled steel, less than 5mr 3/16 i nches structural

mat eri al thickness, or cold-forned steel are prohibited. Design
connections for structural elenents and fabric nmenbrane to transfer al
forces present in each joint, including required factors of safety.
Connection eccentricities, where lines of force do not align with noda
points, are not permitted unless accounted for and nodeled in the

cal cul ations. Were sleeve joints are used, the material shall be
appropriately sized and reinforced to avoid sheer failure of the materi al

1.3.3.1 Roof Structure

Provide a steel structure of the shape indicated in the Contract

Docurments. Surfaces shall be planar, sloped or radiused as indicated.
Structure shall also be square and plunb. Provide the interior of the
structure clear of any structural menbers or obstructions. Provide purlin
[and girt ]spacing to ensure structural stability, to mnimnmze unsupported
areas of fabric nmenbrane in the roof and to provide for installation and
support of accessory itens. Laterally brace the main structural frames
with purlins [and girts] at intervals no greater than [2 n6.5 feet]

[
1.3.3.2 Lateral Force Resisting Systen(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: Based upon historical failures, the second
par agr aph bel ow prohi bits use of cable x-bracing.
Based upon the size of the structure, the second
par agr aph bel ow should be edited to not permt
tension only bracing or to allow tension only rod
braci ng, dependi ng upon applicable seisnic

limtations.
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 a conplete |lateral and di agonal bracing systemto properly
stabilize the structural frane elements in all directions, to fit within

t he space allocated, including all aircraft clearances and permi ssible
braced bay | ocations, if permtted. Provide nonment frames where braced
bays are not permtted as deternmi ned by anticipated novenment of people and
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equi pnment around the aircraft parking position(s). Coordinate the latera
force resisting systemw th the foundation, including anchorage to the
foundation. The fabric nenbrane is not pernitted to serve as a di aphragm
inthe lateral force resisting system

[ Tension only bracing is not permtted.][Tension only rod assenblies are
permtted to serve as bracing. The mininmumpernitted rod dianeter for

bracing is [10 m3/8 inch] [ ]. Design rod connections to the
structural frane using attachment clips, or lugs, not less than [10 mM3/8
inch] [ ] thick steel and detail and install in a nanner to prevent

sl acking or | oosening over tine. The use of cables is not permitted.]
[1.3.3.3 Accessory Itens

Provi de fram ng and points of attachnent to support and brace al
accessory items. Accessory itens are indicated in the Contract Documents
and include [Aviation Cbstruction Lighting,][ Apron Lighting,][
Understructure Security/Task Lighting,][ Uilities (comrunications/data
conpressed air, water),][ Eyewashes,][ Lightning Protection,]] ].

11.3.4 Fabric Menbrane System

Design to forma continuous, uninterrupted cover over the framework.
Cover the entire roof of the structure with the fabric nenbrane in
accordance with the design drawi ngs included with this specification

1.3.4.1 Fabri c Menbrane Joints and Seans

Provi de adj acent cladding sections with a nechanical tensioning system
which allows the fabric nenbrane to be fully tensioned around the
structure. Mintain proper gaps between sections to allow sufficient

di stance to enable full tensioning of the material resulting in the fabric
menbrane secured tightly and neatly over the structural frame with a
remai ni ng range of adjustment. Overlap seanms such that the fabric

menbr ane panels are supplied with overlapping joints to all ow adj acent
panels to be field heat-sealed together.[ Seal around all required
penetrations for accessory itens, such as vents.]

Provide fabric pretensioning in frame-supported fabric nenbrane structures
to prevent the fabric nenbrane from maki ng contact with structural fram ng
menbers during buffeting or flutter and include a factor of safety to
account for the loss of tensioning likely to occur over the service life
of the fabric.

1.3.4.2 Desi gn Factor of Safety

Desi gn the fabric nenbrane, using the |oad conbinati ons and strength
reduction factors as required by ASCE 55 and utilize mininumnet factors
of safety as indicated in Table 4-2 of ASCE 55 conpared to the tensile
strength of the fabric nmenbrane while accounting for degradation due to W
and tenperature effects.

[1.3.5 Bird Nesting/Roosting Mtigation

Design a mitigation system using bird netting, to prevent bird access,
roosting and nesting within the structure and accessory itens. Coordi nate
the design and installation of the bird netting with all accessory itens
and their function.[ Alternatives to bird netting which function to
elimnate nesting surfaces under the roof and inside the covered areas of
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t he sunshade may be accepted as alternatives to bird netting.]
11.4  QUALITY ASSURANCE
1.4.1 Manufacturer's Qualifications

Provi de a conplete system froma manufacturer who has regularly engaged in
t he design, fabrication, erection, and service of frane supported nenbrane
structures of the type and size required for this project. The

manuf acturer shall have at least 5 years of simlar design experience in
menbrane clad, steel framed structures. The manufacturer's Professiona
Engi neer in Responsible Charge shall have at |east 5 years of simlar
desi gn experience, including height and clear span, in nenbrane cl ad,

steel franed structures. Performall aspects of design, fabrication
erection, and service of these frame supported menbrane structures in
accordance with a conprehensive quality system such as | SO 9000
certification or other conparable and proven quality program

Contractor must submit witten evidence of each of the above requirenents
for simlar past designs, fabrications and installations and include a
list of the names, |ocations, contact information of owners, installation
dates, overall sizes, features, and other relevant information for
experience, qualifications and quality evaluation. Only manufacturers who
can subnit this evidence of actual installations where the products have
proven practical, durable, and require a m ni mum of naintenance, will be
qual i fied under this specification

1.4.2 Installer's Qualifications

Installation of the frame supported nenbrane structures shall be

supervi sed by a manufacturer's representative, perforned by an authorized
representative of the manufacturer and in accordance wth approved shop
drawi ngs and manufacturers witten instructions, including coordination
with the foundation and anchorage design. Installers shall be skilled and
experienced in the erection of sinmlar menbrane clad, steel framed
structures of the type specified herein, including height and cl ear span

Installers nust subnit witten evidence of each of the above requirenents
for simlar past designs, fabrications and installations and include a
list of the names, |ocations, contact information of owners, installation
dates, overall sizes, features, and other relevant information for
experience, qualifications, and quality evaluation. Only installers who
can subnit this evidence of actual installations, will be qualified under
this specification.

1.5 SHI PPI NG, HANDLI NG AND STORAGE

Provi de shi ppi ng docunments with |ists showi ng the description, quantity
and pi ece marks of the various parts, components, and el enents. Cearly
mark all individual parts or bundl es and packages of identical parts for
identification or otherwise identify by clear installation procedures.
Package bolts and fasteners according to type, size, and | ength. Package
| oose nuts and washers according to size and type. Deliver materials in
original rolls, packages, containers, boxes, or crates bearing the

manuf acturer's name, brand, and project reference nunbers.

Handl e carefully to prevent damage. At no time shall materials be

dropped, thrown, or dragged over the transport equi pnment or the ground.
Store materials and equi pnent in dry locations with adequate ventilation
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1

free fromdust and water, and to pernit access for inspection and
handl i ng. Renobve damaged itens that cannot be restored to |ike-new
condition and provide new itens.

6

WARRANTY

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

NOTE: Intention of this specification is to obtain
a steel structure, designed to neet ninimum | oadi ng
conditions with sufficient corrosion protection and
have it performsimlarly to a pernmanent structure.
For the fabric nenbrane conponent, the bel ow
warranty i s reasonable for many environnments with
current materials. Specifier should consult with
manuf acturers when in harsh environments regarding
warranty and coordi nate with Governnent/ User
expect ati ons regardi ng establishment of reasonable
fabric nmenbrane replacenent intervals.

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

For the fabric nenbrane, provide a warranty for all materials and

wor kmanshi p for a period of [15] [ ] years beginning fromthe date of
final acceptance. |Include full repair or replacenment coverage, including
| abor and naterials. Include in the warranty for fabric nenbrane, failure
due to deterioration, breakdown, nildew, heat, cold, fading,

di scol oration, or other failure under design conditions. Include in the
contractor's warranty, a copy of the fabric manufacturer's warranty which
i ndi cates a m ni mum of 70 percent strength is maintained for the ful
duration of the warranty.

PART 2 PRODUCTS

2.

2.

1

FRAME SUPPORTED MEMBRANE STRUCTURE

Provide new materials wi thout defects and free of repairs. Provide
materials of the quality and requirenents specified herein

Submit frame supported nmenbrane structure draw ngs show ng details of
construction and installation, including colum/bracing orientation and
proving attachnment to the foundation nmeets the requirenents for the
foundati on design as provided by the Governnent. Denonstrate aircraft
cl earances have been net and show size, shapes, and thickness of
materials; hardware; joints; connections; reinforcing; devices;
support/bracing for accessory itens; and design and detail data for the
wor k of other trades.

1

1 Structural Steel

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

NOTE: Use of pre-gal vani zed/in-1ine gal vani zed
(ASTM G 60, G 90, or simlar nethod) steel or

pai nted steel is not deemed to be of sufficient
corrosion resistance to neet the design intent and
shall not be utilized for structural stee
conponents. Post fabrication hot-dip galvanizing to
ASTM A123/ 123M provi des a substantially thicker

nore durable and long lasting surface protection

t han pre-gal vani zed and single coat paint systemns
and it is typically nore cost effective than higher
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2.

quality multi-coat epoxy or powder coat systens

whi ch do not provide the cathodic/sacrificia
protection offered by zinc coated steel. Post
fabrication hot-dip gal vani zi ng of wel ded stee
fabrications also provides protection for conceal ed
surfaces as conpared to pre-gal vani zed and pai nted
systenms where the heat of the welding process |eaves
conceal ed surfaces unprotected and subject to
corroding fromthe inside out.

Pre- gal vani zed tubul ar fabrications, especially thin
wal | systens, have denonstrated full failure due to
rusting fromthe inside out in less than ten years
frominstallation (with significantly conpronm sed
structural capacity in less than 10 years) and
therefore do not neet the design requirenent for a
thirty-year useful life. Simlarly cold-formed
steel is not permtted for this sane reason

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

Provide all menbers of the structure in accordance with Al SC 325 and

Al SC 360 using ASTM A500/ A500l, [Grade B][Grade C] tubul ar steel,

ASTM A992/ A992v W shapes, or ASTM A53/ A53N Grade B pipes and then hot-dip
gal vani ze all nenbers in accordance with ASTM A123/ A123N. Provi de
connections using ASTM A36/ A36N or ASTM A572/ A572N for m scel | aneous
shapes such as angles, plates, and flat bars.[ Fabricate tension only
menbers, if utilized, from ASTM A36/ A36lV rods and design and install to
prevent clapping, slacking or loss of tension. In all |ocations where rods
may be encountered by people or equi prent noving around the structure,
provide rods with high visibility, reflective protection sl eeves.]

Uilize welding only where specified in the nanufacturer's design and as
approved shop drawi ngs or where approved in witing by the nmanufacturer
Perform wel ding in accordance with AW D1.1/D1. 1N utilizing welders tested
and qualified to performthe required type of weld. Submt welding
procedures and qualifications for all welds and wel ders perform ng work
either in the shop or in the field. |Inspect all welded joints for proper
si ze, placenent, thorough penetration, good fusion and free from scabs,
blisters, abnormal pocket marks, cracks, voids, scab inclusion, and ot her
defects. Welded steel work shall be hot dip gal vanized to ASTM A123/ A123N
after manufacture to provide corrosion protection

1.2 Fabri c Menbrane

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: Technically acceptabl e menbrane suppliers

i nclude: Seaman, Ferrari, HeyTex/Bondcoat, Protan
and Mehler; however editor should consult the
Contracting O ficer for procurenent conpliance
requi renents regarding the FAR and the Berry
Amendnent. O her PVC coated nmanufacturers and
material s may be consi dered; however, the nenbrane
manuf act urer nust denonstrate experience with PVC
coated pol yester cladding in use on structures of
the type contenplated in this specification in
addition to denonstrating mninumfield perfornance
consistent with the required warranty. PVC degrades
wi th UV exposure coatings are avail able that can
extend fabric life.
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When in harsh environnents, specifier should consult
wi th experienced, reputable manufacturers regarding
fabric menbrane materials and warranty and then
coordi nate with CGovernnent/User for requirenents and
expectations regardi ng acceptabl e fabric nenbrane
repl acenent intervals.

Transl ucent fabric is not recommended in al
geographies (i.e., extrenmely high UV index areas,
such as the Mddle East). Additionally, very high
fabric tension forces nay require heavier fabric
(i.e., 800 plus gramsquare neter) which limts its
i ntended purpose. Prior to including any of the

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

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

Supply the fabric nmenbrane froma nmanufacturer with a denonstrated

experi ence supplying PVC coated polyester cladding on structures of the
type required by this specification. Provide a heavy-duty, PVC coated

pol yester fabric menbrane with a denonstrated mnimumfield performance
consistent with this structure's use, environment and required warranty
for a mnimumservice life of 15 years. Mninumfabric nenbrane weight is
950 grans/square neter 28 ounces per square yard and lanminated with a

pol yester with a m ni mum base fabric wei ght of 250 grans/square neter 7.5
ounces per square yard. Mnimumpernitted tensile strength is 4160/ 3940
N 50mr 475/ 450 | b/in according to Strip Tensile ASTM D751 Procedure B. A
m ni mum of 70 percent strength is to be maintained for the full duration
of the warranty period. Provide a fabric nmenbrane that is free from
defects, fully waterproof, ultraviolet (UV) stabilized, self-extinguishing
(0-75 flame spread), flame retardant in accordance with NFPA 701 Test

Met hod 2 and suitable to withstand tenperatures between 71 Cto mnus 34 C
160 degrees F to minus 31 degrees F in conpliance with ASTM D2136. Test
the fabric to neet the criteria of ASTM E84 (flanme spread - Cass A
interior wall and ceiling finish), ASTM D2136 (cold cracking, brittleness
and tenperature), and ASTM D751 (tensile and tear strength). Submt
product data denonstrating conpliance with strength, durability and

st andar ds.

Provi de conti nuous, uninterrupted, cover. Provide fabric that is

i mpervi ous and resistant to solvents, fuel, lubricants, and other sinlar
fluids commonly found around aircraft. The fabric menbrane shall cover
the entire structure as indicated. Depending on the size of the
structure, the menbrane may be fabricated in one |arge section or can be
fabricated in smaller sections connected and seal ed together as specified
in this specification to provide a continuous, uninterrupted, cover over
the indicated framework.[ The fabric nmenbrane will be selected fromthe
manuf acturer's standard colors.][ The fabric nmenbrane will natch the

exi sting, adjacent sunshades.][ The fabric nmenbrane will be transl ucent
white.][ Fabric will be opaque with reflective white coating on the
underside to increase visibility for maintainers.] Submt fabric
(menbrane) sanples for weight, strength, color approval. Submit fabric
(menbrane) product data, including all certificates and test report data
to denonstrate conpliance with strength, durability and referenced
standards. Lanminated PVC materials, Polyethyl ene/Pol ypropyl ene fabrics
and other "poly tarp" materials are not acceptable nmaterials.
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2.1.3 Har dwar e
Hot - di p gal vani ze all hardware in accordance with ASTM A153/ A153N
2.1.3.1 Structural Bolts

Provide mnimm[13 m1/2 inch] [ ] dianeter structural bolts that
conformto ASTM F3125/F3125N. Provide a nminimum of two bolts per
connection and provide all bolts with | ock washers or | ocking nuts.
Install and tighten all bolts in accordance with Al SC 325 and Al SC 360.

2.1.3.2 Tensi oni ng Har dwar e

Provi de tensioning hardware which permts full and free rotation at the
connections to avoid fatigue failure of threaded assenblies. Hot-dip
gal vani ze | oad rated hardware utilized to tension the fabric menbrane to
prevent corrosion.

2.1.3.3 Non- Structural Fasteners

Provi de standard non-structural fasteners, such as tek screws, of standard
commercial quality and hot dip gal vani zed.

2.1.3.4 Exterior Trim

Battens or washers used for final seal of the PVC fabric nenbrane are
permtted to be stainless steel or aluminum in lieu of hot-dip
gal vani zing, to resist corrosion

2.2 LI GHTI NG

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

NOTE: Task/ Security Lighting "Accessory"

Coordi nation. In the Contract docunents, specify LED
fixtures/lum naires and power/di sconnects suitable
for wet |ocations and include desired col or
tenperature, uniformillum nation |levels and |ocate
fixtures/lumnnaires to physically avoid aircraft

cl earance envel ope, includi ng exhaust, blast shields

and areas which produce undesirabl e shadows.
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

Coordi nate the frame supported nmenbrane structure with the light fixtures
in accordance with [Drawi ngs and ][Section 26 51 00 | NTERI OR LI GHTI NG

[ 1.
2.3 LI GHTNI NG PROTECTI ON SYSTEM

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

NOTE: Lightning Protection "Accessory"

Coordi nation. In the Contract documents, specify the
conpl ete Lightning Protection Systemincl uding
count er poi se | oop, ground rods and aircraft
groundi ng | ocations. Specify interconnection of al
ground rods wi th copper bondi ng conductors. Specify
i nterconnection of all air terminals with copper
bondi ng conductors and provi de copper down
conductors to connect to the counterpoise | oop (and
ground rods).
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EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Coordi nate frame supported menbrane structure with the Lightning
Protection Systemin accordance with [Drawi ngs and ][ Section 26 41 00

LI GHTNI NG PROTECTI ON SYSTEM | ], including air termnals and copper
conductors. Do not utilize the frane supported nenbrane structure for the
lightning protection (electrical) |oad path. Design the frane supported
nmenbrane structure to facilitate replacenent of fabric to mininmze, as
much as possible, the removal and reinstallation of air termnals.

[2.4 FALL PROTECTI ON

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

NOTE: Fall Protection "Accessory" Coordination. In
the Contract docunents specify type, extent/coverage
and number of people to be supported by the fal
protection system

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

Coordi nate franme supported nmenbrane structure with the fall protection
systemin accordance with [Draw ngs and] | ].

]12.5 FABRI CATI ON

Provi de bolted or wel ded construction. Wen required, prepare splices to
facilitate field assenbly in accordance with standard practice. Provide
structural nenmbers which are true to dinmensions and square in al
directions. Fabrication tolerances for steel components shall conformto
the requirenents in the AlSC Steel Construction Manual. For clarity in
final and future structural inspections, it is not permtted to | eave any
connections, including base plates, with open bolt or anchor holes.

.6 SI GNAGE

Provi de permanent signage in an obvious and visible [ocation on the
structure which lists the manufacturer's nane, manufacturer's phone
nunber, manufacturer's project specific identification nunber, nonth and
year of installation and the SERVICE | evel w nd speed (in kn hr and nph)
whi ch corresponds to the factored/ultimte wi nd speed used in the design
of the facility. Service Level Wnd Speed may be cal cul ated using | BC
Equati on 16- 33.

PART 3 EXECUTI ON

3.

1 EXAM NATI ON

Exam ne the foundati on and anchor bolts for conpleteness of installation
and conpatibility with the colum attachnent of the franme supported
menbrane structure. Do not begin to erect the structure until the
foundati on and anchor bolts are correct, or until revised attachment of
t he col ums has been engi neered by the manufacturer and the revised
submttal is approved.

.2 | NSTALLATI ON

Submit seal ed and signed erection plan for the franme supported nenbrane
structure. Upon confirmng conpatibility with the foundati ons and
attachment/anchorage as seal ed and signed by a |icensed professiona

engi neer, install and erect the structure and install the fabric nenbrane
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in accordance with the approved shop draw ngs, nanufacturer's witten

i nstructions and approved erection plan. Adjust for ground slope (if
occurring) and site conditions, ensuring a uniform appearance throughout
the Installation. Install required signage[ and place [yellow [ ]
reflective tape on all perinmeter colums to inprove visibility].

.3 CLEANI NG

After installation, clean all surfaces thoroughly of all mll scale, rust,
oil, grease and other foreign substances. Touch-up finishes of ferrous
materials imediately after cleaning.

.4 TOUCH UP FI NI SHES

After installation of the structure, prep and coat all areas of mi ssing or
damaged gal vani zed finishes on ferrous materials, including welds. Apply
a zinc cold gal vani zi ng compound for corrosion protection conformng to
ASTM A780/ A780N. Provide col d gal vani zi ng conpound that contains a

m ni mum of 95 percent zinc dust in the dried filmin accordance with the
coating manufacturer's witten instructions.

.5 METAL PROTECTI ON

Provide in accordance with Chapter 4 of UFC 1-200-01 when structure is in
a corrosion prone |ocation or where structural conponents use dissinilar

netals. |If dissimlar netals are used, also provide in accordance with
M L- STD-889. Provi de added corrosion protection to the design such as,
but not Ilinmted to, the following. Were alumnumwll contact dissimlar

netal s, protect against galvanic action by painting contact surfaces with
primer or by applying sealant or tape reconmended by manufacturer for this
purpose. Were aluminumw Il contact masonry or concrete, protect against
corrosion by painting contact surfaces with bitum nous coating.

.6 FI ELD QUALI TY CONTRCL

Provide a qualified and authorized representative of the nanufacturer
famliar with the design and approved shop drawi ngs to supervise
installation of the frane supported nenbrane structure on site. The

aut hori zed representative is responsible for providing quality control

i nspections, including all connections. Wen the installation of the
structure is complete, provide a final conpletion certification signed by
a representative of the Manufacturer, a representative of the Installer
and onsite Authorized Representative of the manufacturer performng field
quality control

.7 EXTRA MATERI ALS

Provide a patch kit with color nmatched fabric nmenbrane and associ at ed
repair materials and tools. Supply approximtely 4.2 square neters 45
square feet of fabric for each frame supported menbrane structure.

. 8 OPERATI ON AND NMAI NTENANCE DATA

Provi de routine inspection, nmaintenance, cleaning and repair instructions
for the frane supported nenbrane structure, including intervals. Include
detailed instructions for re-tensioning, if required. Include inspection
recomendati ons for assessing signs of fabric degradation, fabric
connection issues, tightness of x-bracing or other lateral force resisting
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system and any additional nanufacturer itens deened critical to the
performance of the structure.

Submit Frame Supported Menbrane Structure O&v in accordance with Section
01 78 23 OPERATI ON AND NMAI NTENANCE DATA.

-- End of Section --
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