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SECTI ON 08 88 58
Al R TRAFFI C CONTROL TOWNER CAB GLASS
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NOTE: This guide specification covers the

requi renents for engineered outward sloping | owiron
cl ear anneal ed tower cab glass for use in nlitary
air traffic control towers.

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

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)

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: The Designer of Record's (DOR) sel ection of
tower cab gl ass perfornance and rel ated systens nust
conply with the UFC including, at a mnimm UFC
1-200- 01, GCeneral Building Requirements, UFC
3-301-01, , Structural Engineering and UFC
4-133-01N, Navy Air Traffic Control Facilities; if
seismc design is required UFC 3-301-01, Structura
Engi neering; and if antiterrorismprotection is
requi red UFC 4-010-01, DoD M ni num Antiterrorism

St andards for Buil di ngs.

Coordi nate tower cab glass with supporting glazing

fram ng system and desi gn perfornmance requirenents
applicable to the location of the air traffic
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control tower cab. Selection of franm ng system and
glass units are integral to the perfornmance as a
whol e and how gl azi ng systemis anchored to the
structure. Coordinate with glass and fram ng
systenms manufacturer's antici pated design

t hi cknesses and the connection between the glass the
franme, the "bite", which is how far the glass is

i mhedded into the frame.

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 Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: On the draw ngs, show.

1. Locations of each type of tower cab glass unit,
using the sanme ternminology as in the specification
2. Qutward sl ope angle of tower cab gl ass.

3. Dinmension and shape of tower cab glass units.
4. Frame and edge details indicating nethod of

gl azing, gl ass-edge bite requirenments, and system
anchor age.

5. Wnd pressure on tower cab gl ass.

6. \Whether tower cab glass is 'basic' or 'enhanced
per ASTM E1886 or ASTM E1996, as appli cabl e.

In the specifications, show bl ast pressure and

desi gn nethod: standard air blast, dynamc, or

conputational, when antiterrorismprotection is
appl i cabl e.

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

PART 1 GENERAL

1

1 SUMVARY

Thi s specification covers engi neered tower cab glass for use in nilitary
air traffic control towers. Engineering of the tower cab glass is

del egated to an approved d ass Engi neer. The tower cab glass is used
where air traffic is visually controlled and having tower cab glass free
of optical distortions or other obstructions that can bl ock or distort
vision is critical to air traffic control operations.

.2 DEFI NI TI ONS

.2.1  ATCT

Air Traffic Control Tower

. 2.2 Aut hority Having Jurisdiction (AH])

The party that regul ates the design and construction process for the
proj ect on behalf of the Governnent.

[1.2.3 Deterioration of Coated d ass

Def ect s devel oped from nornal use and weather conditions that are
attributed to the manufacturing process and not to causes other than gl ass
breakage and practices for naintaining and cleaning coated glass contrary
to fabricator's directions. Defects include peeling, cracking, and other

i ndi cations of deterioration in metallic coating.
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11.2. 4 Deterioration of d ass

Def ect s devel oped from nornmal use and weat her conditions that are
attributed to the manufacturing process and not to causes other than gl ass
br eakage and practices for maintaining and cleaning glass contrary to
fabricator's directions. Defects include glass found to be out of
conpliance with ASTM C1036.

[1.2.5 Deterioration of Insulating d ass

Failure includes, but is not limted to, failure of the hermetic sea

under normal use and weather conditions due to causes other than gl ass
breakage and i nproper practices for naintaining and cleaning insulating

gl ass. Evidence of failure is the obstruction of vision by dust, npisture,
film or mnerals on the surfaces of insulated glass facing the interspace
or optical distortions (ghosting or doubl e-images) not due to inproper
practices for maintaining and cleaning glass not in in conpliance with the
manufacturer's or fabricator's directions.

11.2.6 Deterioration of Lami nated d ass
Def ect s devel oped from nornmal use and weat her conditions that are
attributed to the manufacturing process and not to gl ass breakage and
practices for maintaining and cleaning | am nated gl ass contrary to
manufacturer's or fabricator's directions. Defects include edge
separation, delam nation, materially obstructing vision through glass, and
bl em shes exceedi ng those all owed by referenced | am nated gl ass standard.

1.2.7 Desi gner of Record (DOR)

Architect or Engineer planning and designing the building and site and
preparing the contract docunents on behal f of the Government.

1.2.8 Fabri cat or

Where used in this Section to refer to a firmthat fabricates glass units
as defined in the referenced gl azi ng standards.

1.2.9 d ass Thi ckness

Nom nal gl ass thickness indicated by thickness designation per glass ply
according to ASTM C1036.

[1.2.10 I nt er space
Air- or inert gas-filled space between lites of an insulating-glass unit.
]1.2.11 Manuf act ur er

Where used in this Section to refer to a firmthat produces prinmary gl ass
or fabricated glass as defined in the referenced gl azi ng standard.

1.2.12 Tower Cab d ass
Air traffic control tower cab glass as indicated on the Draw ngs.

1.3 REFERENCES

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: 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 (RI 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.

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
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NOTE: Ensure that the dates of the references are
conpatible with the version of the building code
used for the design of this project.

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

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.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI 797.1 (2015) Safety G azing Materials Used in
Bui | di ngs - Safety Performance
Speci ficati ons and Methods of Test

ASTM | NTERNATI ONAL (ASTM
ASTM C509 (2006; R 2021) Standard Specification for

El astoneric Cel lul ar Prefornmed Gasket and
Sealing Materi al

ASTM C920 (2018) Standard Specification for
El astomeric Joint Seal ants

ASTM C1036 (2021) Standard Specification for Flat
d ass

ASTM C1087 (2016) Standard Test Method for

Det ernmi ning Conpatibility of
Li qui d- Appl i ed Seal ants with Accessories
Used in Structural d azing Systens

ASTM C1172 (2019) Standard Specification for
Lam nated Architectural Flat d ass

ASTM D395 (2016; E 2017) Standard Test Methods for
Rubber Property - Conpression Set

SECTION 08 88 58 Page 6



ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

| GVA

| GVA

D2287

E1300

E1886

E1996

E2129

E2190

E2461

F1642/ F1642M

F2248

F2912

(2019) Nonrigid Vinyl Chloride Polyner and
Copol ymer Mol di ng and Extrusi on Conpounds

(2016) Standard Practice for Determ ning
Load Resistance of d ass in Buildings

(2019) Standard Test Method for
Performance of Exterior Wndows, Curtain
Wal | s, Doors, and Inpact Protective
Systens | npacted by Mssile(s) and Exposed
to Cyclic Pressure Differentials

(2017) Standard Specification for

Per f ormance of Exterior Wndows, Curtain
Wal | s, Doors, and Inpact Protective
Systens | npacted by W ndborne Debris in
Hurri canes

(2018) Standard Practice for Data
Col l ection for Sustainability Assessnent
of Buil ding Products

(2010) Standard Specification for
Insulating dass Unit Performance and
Eval uati on

(2012; R 2017) Standard Practice for
Det erm ni ng the Thickness of @ass in
Airport Traffic Control Tower Cabs

(2017) Standard Test Method for d azing
and d azing Systens Subject to Airbl ast
Loadi ngs

(2012) Standard Practice for Specifying an
Equi val ent 3- Second Duration Design

Loadi ng for Blast Resistant d azing
Fabricated with Lam nated d ass

(2017) Standard Specification for @ azing
and d azing Systens Subject to Airblast
Loadi ngs

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)

d azi ng Manual
Lam nat e Manual

Seal ant Manual

(2008) d azi ng Manual
(2009) Lami nated d azi ng Reference Manual

(2008) Seal ant Manual

| NSULATI NG GLASS MANUFACTURERS ALLI ANCE (1 GWA)

TB- 3001

TM 3000

(2001) Cuidelines for Sloped d azing

(1990; R 2016) North American d azing
Cui delines for Seal ed Insulating d ass
Units for Comercial & Residential Use
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U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

16 CFR 1201 Safety Standard for Architectural d azing
Material s

1.4 SUBM TTALS

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

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submttal 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 (RVS) 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 Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

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 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

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.] Subnit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Tower Cab Gass; G, [ 11
Submittals which graphically show conplete details of the proposed
setting methods, nullion details, edge bl ocki ng, dinension of

gl ass, dinension of openings, frane details and materials, and
types of thickness of glass, coatings, coating position,
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| am nates, and other aspects of the work.

SD- 03 Product Data

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: "Product Data for |IEQ credit" Subparagraph
bel ow applies to LEED-NC and LEED-CS; coordi nate

with requirenents for glazing seal ants.
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

Lanmi nated Annealed Jass; CG, [ 11

11 Low E Coated Lam nated Annealed Gass; ¢, [ 11

11
11

I nsul ated Lam nated Annealed dass Units; ¢, |
Low E Coated Insul ated Lam nated Annealed 3 ass Units; ¢, |
Setting and Sealing Materials; ¢, [ 11

G azing Accessories; C, [_ 11

Submit manufacturer of the glass lites and the fabricator of the
insulating units. Submit descriptive product data, handling and
storage recomrendations, installation instructions, and cl eaning
instructions fromboth the manufacturer of the glass lites and the

fabricator of the insulating and | ani nated units.

Product Data for IEQ credit: For field-applied glazing sealants -
docunent ati on incl udi ng decl aration of VOC content.

SD- 04 Sanpl es

Lam nat ed Anneal ed d ass; C[, |

11 Low E Coated Lam nated Annealed Gass; C[, [__ 1]

11 I nsul ated Lami nated Annealed G ass Units; C[, [__ 11

11 LowE Coated Insul ated Lami nated Annealed Gass Units; C[, [__ 1]
Setting and Sealing Materials including color; C[, [__ 11
d azing Accessories; G, [ 11

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: Coordi nate quantity of glass sanples required
with the Contracting Oficer.

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

Provide [three]] ] 300 mr 12 inch by 300 nmr 12 inch sanpl es of
tower cab glass units.

SD- 05 Design Data
Cab d azing Design Analysis; C[, [

Submit design analysis with glass engineering cal cul ati ons show ng
that the design of each size and type of glass unit and its
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11
11

11
11

attachment to the glazing fram ng system and surroundi ng structure
conformto project requirenments. Indicate the structura
performance of each glass unit proposed for use under the given
| oads as prepared and signed by an approved gl ass engi neer. The
size, conposition of the glazing units, and details determ ned by
t he design anal ysis nmust be reflected in the shop draw ngs of al
i npacted trades and assenbl i es.
d ass Wnd Load Calculations; ¢, [ 11

SD-06 Test Reports
Conpatibility and Adhesi on Test Reports
St andard Airbl ast Test

SD-07 Certificates
d ass Engi neer Qualifications
Fabricator Qualifications
Insulating dass Certification
Installer Qualifications
Product Certificates
Local / Regi onal Materials
Envi ronnental Data
Product Certificates for MR credit: For products and materials
required to conply with requirenents for regional materials

i ndi cating | ocation and di stance from Project of nmaterial
manuf acturer and point of extraction, harvest, or recovery for

each raw material. Include statenent indicating cost for each
regional material and the fraction by weight that is considered
regi onal

SD-10 Operation and Mai ntenance Data
Mai nt enance Manual s
Warranty for Insulating dass Products
Warranty for Lam nated G ass Products

Warranty for Coated-d ass Products

]1.5 SYSTEM PERFORMANCE REQUI REMENTS

Provi de gl azing systens that are engi neered, produced, fabricated, and
installed to withstand nornal thermal nmovenment,[ and] wi nd | oadi ng[, and
i mpact | oading] without failure including | oss of glass or glass breakage
attributable to the followi ng: defective nanufacture, fabrication, and
installation, failure of sealants or gaskets to remamin watertight and
airtight, deterioration of glazing materials, visual distortion, blockage
of vision, and other defects inpacting use or performance.[ Provide
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1

gl azing systens that conformto antiterrori smprotection blast pressure
and design nmethod or air blast test indicated.]

Normal thermal novement results fromthe foll owi ng maxi mum change (range)
in ambi ent and surface tenperatures acting on glass-fram ng nmenbers and
gl azi ng conponents. Base engi neering calculation on materials' actua
surface tenperatures due to both solar heat gain and nighttinme sky heat

| oss expected for the service life of the tower.

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: Verify tenmperature range at project site with
range shown. Provide new data if site specific
range is greater than default.

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

Tenper ature Change (Range): [67 degrees C 120 degrees F][ ], ambient; |
100 degrees C 180 degrees F]| ], material surfaces.

Desi gn, engineering, fabrication, and installation nmust conmply with al
appl i cabl e requirements.

6 QUALI TY ASSURANCE

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

NOTE: Determine qualifications required for the

G ass Engineer. In the US., a registered

prof essi onal engineer is required; outside the U S.
consi der specifying alternate |icensing requirements
(second set of brackets) where the services of a

U S. registered professional engi neer nay not be
feasible. Alternate requirenments must be
coordinated with the Contracting Oficer. Select
requi renents and delete itenms not 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

1.6.1 d ass Engi neer Qualifications
d ass Engi neer nust be a registered professional engineer in[a US. state
or territory]] ] experienced in the design of glass who has
successfully conmpleted a m nimumof [five]] ] air traffic contro
tower cab gl ass projects and possesses no |less than [5]] ] years of
experience with simlar projects in nature, size, and extent to this air
traffic control tower; being famliar with special requirenents indicated;
and having conplied with requirenments of the AHJ.

1.6.2 Fabricator Qualifications
Provide qualifications for fabricators for glass units who have
successfully conpleted a mininumof five air traffic control tower cab
glass projects simlar in nature, size, and extent to this air traffic
control tower including successful in-service performance[ and is a
qgqualified insulating glass fabricator who is approved and certified by the
[coated ] gl ass manufacturer].

[1.6.3 Insulating dass Certification Program

Provide insulating glass units permanently marked either on spacers or at
| east one conponent lite of units with appropriate certification |abel of
i nspecting and testing agency:
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a. Insulating dass Certification Council (1GCC).

b. Associated Laboratories, Inc. (ALIl).

c. National Certified Testing Laboratories (NCTL).
1]1.6.4 Installer Qualifications

Engage an experienced installer who has installed sinilar glazing
assenblies in material, design, and extent to the indicated for this
Project with a record of successful in-service performance. |Installer
nmust be certified under the National G ass Association's certified glass
installer programas |evel Y2 (Senior daziers) or |level Y3 (Master

@ azier). Equivalent or better certification nay be considered if
acceptable to the Contracting O ficer.

1.6.5 Si ngl e- Sour ce Responsibility

otain all tower cab glass fromone source. btain glazing accessories
from one source for each product and installation method indicated.

1.6.6 Product Certificates

Si gned by glazing materials manufacturers certifying that their products
conply with specified requirenents. Submit certificates to indicate that
materials neet specified requirements. Permanent marking safety gl ass
approval on glass | ower corner exposed to view is required unless that
requi renent is waived by the AHJ.

1.6.7 d azing Accessories

Submit certificates fromthe manufacturers attesting that the accessories
neet the project requirements including requirenments set by the gl ass
engi neer designing the glass and supports.

Provide conpatibility and adhesion test reports from nmanufacturer of

i nsul ating gl ass edge seal ant indicating that gl ass edge seal ants were
tested for conmpatibility with other glazing materials including seal ants,
gl azi ng tape, gaskets, setting bl ocks, and edge bl ocks.

1.6.8 Setting and Sealing Materials

ASTM C1087. Submit data fromthe manufacturer attesting that the seal ant
used in glazing is conpatible with the I am nated gl ass interlayer or
primary and secondary sealants in insulated units where applicable.
Provi de conpatibility and adhesion test reports from seal ant manufacturer
i ndicating that glazing materials were tested for conpatibility and
adhesi on with glazing sealant. |Include seal ant manufacturer's test
results relative to seal ant performance and recomendati ons for priners
and substrate preparation required for adhesion

1.7 DELI VERY, STORAGE, AND HANDLI NG

Del i ver products to the site in unopened containers |abeled plainly with
manuf acturers' names and brands.

Tower cab gl ass nust be boxed, crated, and shipped to the site in a
vertical position or as directed by the fabricator. The tower cab gl ass
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1

nmust be stored in a vertical position against a sturdy support at an angle
of approximately 7 degrees fromvertical or as directed by the fabricator

For insulating glass units that will be exposed to substantial altitude
changes between | ocation of fabrication and project site or in transit to
project site, comply with insulating-glass manufacturer's witten
recomendati ons for preventing hernetic seal ruptures at any point or
bowi ng i nward or outward of glazing lites when installed due to pressure
differentials between interspace air or gas pressure and anbient air
pressure at project |ocation

Tower cab glass and setting nmaterials nust be stored in a safe, dry

| ocation with adequate ventilation free from heavy dust and nmust permt
easy access for inspection and handling. Unpack glass at tinme of
installation, or as directed by Contracting Oficer

Unpack glass fromthe front of the case or container and avoid sliding the
gl ass against itself or any un-cushioned naterials. Stack individua

lites on edge using clean, cushioned pads placed at the quarter points of
the bottom edge. Protect all edges frominpact and use a clean dry
separating materials.

. 8 ENVI RONVENTAL REQUI REMENTS

Do not proceed with glazi ng when anbi ent and substrate tenperature
conditions are outside limts pernmitted by the glazing nmateria
manuf acturers and when gl azi ng channel substrates are wet fromrain
frost, condensation, or other causes.

Do not install liquid glazing sealants when anbi ent and substrate
tenperature conditions are outside limts permtted by glazing seal ant
manuf acturer or below 5 degrees C 40 degrees F

9 SUSTAI NABLE DESI GN REQUI REMENTS

[1.9.1 Local / Regi onal Materials

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

NOTE: Include "Regional Materials" paragraph bel ow
for LEED-NC, or LEED-CS, MR credit; before
retaining, verify availability of materials that
conply. Coordinate with Section 01 33 29
SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG Use
second option if Contractor is choosing |oca
products in accordance with Section 01 33 29
SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG.  First
option nust not be used for USACE projects. Arny
projects must include second option only if pursuing
this LEED credit.

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

[ Regional Materials: Materials nmust be manufactured within 800 kil oneters
500 mles of Project site frommaterials that have been extracted,
harvested, or recovered, as well as fabricated, within 800 kil onmeters 500
mles of Project site, if available froma mninumof [three]] ]
sources.][ See Section 01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG
for cunul ative total local material requirenents. d azing materials may
be locally avail abl e.]

SECTION 08 88 58 Page 13



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: Include followi ng paragraph if required for
LEED-NC or LEED-CS IEQ credit.

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]1.9.2 Seal ants VOC Cont ent

Fi el d-applied seal ants nust have a VOC content of not nore than 250 g/L]
or lower as required to neet LEED IAQ limts].

[1.9.3 Envi ronnent al Dat a

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: ASTM E2129 provides for detail ed
docunent ati on of the sustainability aspects of
products used in the project. This |evel of detai
may be useful to the Contractor, CGovernnent,
bui | di ng occupants, or the public in assessing the
sustainability of these products.

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

Submt Table 1 of ASTM E2129 for seal ants.
]1.10 WARRANTY

Provi de 10-year manufacturer's or, where applicable, fabricator's warranty
for tower cab gl ass.

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 10-year warranty for all projects.
Sel ect appropriate paragraphs for inclusion based on
products specified.

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

[1.10.1 Warranty for Insulating-d ass Products

Provi de warranty signed by the [manufacturer][ or ][fabricator] of

i nsul ating-glass units agreeing to replace insulating-glass units that
deteriorate as defined in "Definitions" article for Deterioration of
Insul ating d ass, FOB point of manufacture, freight allowed project site
within 10-years after date of Final Acceptance. Warranty covers only
deterioration due to normal conditions of use as defined and not due to
handl i ng and installing.

1[1.10.2 Warranty for Lam nated-Qd ass Products

Provi de warranty signed by glass the [manufacturer][ or ][fabricator] of

| am nat ed- gl ass agreeing to replace | am nated-glass units that deteriorate
as defined in "Definitions" article for Deterioration of Lanmi nated G ass,
FOB poi nt of manufacture, freight allowed project site, within 10-years
after date of Final Acceptance. Warranty covers only deterioration due to
normal conditions of use as defined and not due to handling and installing.

1[1.10.3 Warranty for Coated-d ass Products

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

NOTE: Verify whether glass nmanufacturer or glass
fabricator applies coating to gl ass.

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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Provi de warranty signed by coated-glass units the [manufacturer][ or
][fabricator] agreeing to replace coated-glass units that deteriorate as
defined in definitions article for Deterioration of Coated d ass, FOB
poi nt of manufacture, freight allowed project site, within 10-years after
date of Final Acceptance. Warranty covers only deterioration due to

normal conditions of use as defined and not due to handling and installing.

] PART 2 PRODUCTS

2.

2.

1 SYSTEM DESI GN REQUI REMENTS

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: The design of glass should be delegated to
the contractor. The contractor is required to
assune responsibility for gl ass engi neering and
final design and coordination.

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

1.1 Cab G azing Design Anal ysis

Engage a qualified G ass Engineer to design glazing systemas a del egated
design. Installed glazing systemnust w thstand normal thernmal novenent
and wi nd[ and][ inpact][ and air blast] |oads without failure, including
| oss or glass breakage attributable to the follow ng: defective

manuf acture, fabrication, or installation; failure of sealants or gaskets
to remain watertight and airtight; deterioration of glazing materials; or
other defects in construction.[ Delegated design rmust include
antiterrorismprotection requirenments.]

1.2 Structural Perfornance

Submit signed and seal ed gl ass wind | oad cal cul ati ons by the d ass

Engi neer for all glass installations certifying conpliance with wi nd | oad|
and i nmpact |oad] requirements below, and as indicated on the draw ngs[ as
wel |l as antiterrorismprotection blast |oads and desi gn net hods
specified]. The thickness of glass and support requirements nust be
determ ned using the nost stringent requirenents of both ASTM E1300 and
ASTM E2461

For insulating glass units that will be exposed to substantial altitude
changes after fabrication, engineer insulated glass unit lites to maintain
paral l el alignnment to avoid optical distortions (ghosting /double inmages)
when vi ewi ng through gl ass.

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 Designer of Record (DOR) is responsible
for deternmining the design wi nd speed and the
resulting design wind pressure on the tower cab
glass. The glass manufacturer/fabricator is
responsi bl e for deternining that glass engi neering
and fabrication nmeet the design wi nd pressure
requi renents.

The UFC cited International Building Code (IBC)
requi res that design wi nd speed and resulting
pressure used for design of exterior conponents and
cl addi ng be determ ned by the DOR and be indicated
on the construction draw ngs.
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2.

Verify the current standard for determ ning w nd
pressure and antiterrorism protection requiremnments
with UFC 1-200-01. Wnd (and inpact, hurricane, and
t or nado) desi gn guidance is found in UFC 3-301-01

If anti-terrorismprotection is a factor, coordinate
with UFC 4-010-01 and referenced requirenents.

The DOR is responsi ble for determ ning the
antiterrorismprotection requirements and for

i ndi cating | oads, durations, and nethod of design in
t he specifications.

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

a. Design Wnd Pressure: As indicated on the Draw ngs.

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: Deflection requirenents in "Maxi nrum Latera
Def | ecti on" Subparagraph bel ow are exanples only and
apply only to glass supported on all four edges.

The 1 BC does not contain any deflection [imts for

gl ass. ASTM E1300 requires that the deflection not
result in |oss of edge support. Revise to suit

Proj ect.

Modi fy maxi mum | ateral deflection where insul ated

gl ass units are being shipped through, or installed
at, substantially different altitudes than place of
fabrication to keep inner and outer lite parallel to
avoid optical distortions (ghosting/double inages).

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

b. Maxi mum Lateral Deflection: Tower cab glass is supported on all four
edges, limt center-of-glass deflection at design wind pressure to not
nmore than [1/50]] ] times the short-side length or 25 mr 1 inch
whi chever is |ess.

1.3 Ther mal Per f or nance

@ azing nmust be designed in response to full cal endar year project site
climatic conditions and sun angles in coordination with tower cab
nmechani cal systens assuring that maximumvisibility is afforded while
thermal effects that could overwhel m nechani cal systens or cause
condensation on interior or exterior surfaces of the glass are prevented.

[2.1.4 Antiterrorism Performance

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: "Antiterrorism Performance" is optional to
designer, and nust be omtted or revised as needed

to neet project requirenents.
B R

M ni mum Antiterrorism Performance - d azing nust neet the mininum
antiterrorismperfornance criteria specified in the paragraphs bel ow
Conformance to the perfornmance requirenents nmust be validated by[ one of]
the foll owi ng nethod[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: The blank in the foll ow ng paragraph

(Conput ational Design Anal ysis Method) should be the
val ue of the equival ent 3-second duration design

| oadi ng obtained fromFigure 1 of ASTM F2248 for the
expl osi ve wei ght and standoff di stance conbination
that is being designed for in this project.

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

a.

Conput at i onal Design Analysis Method - Cab gl azi ng nust be designed to
the criteria listed herein. Conputational design anal ysis mnust

i ncl ude cal cul ati ons verifying the structural perfornmance of each

gl azing unit proposed for use, under the given static equival ent

| oads. d azing resistance nust be greater than equival ent 3-second
duration | oadi ng of [ ] Pascal | ] pounds per square foot (psf).
The glazing frame bite for the cab franmes must be in accordance with
ASTM F2248.

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

NOTE: The blanks in the follow ng paragraph
(Dynani ¢ Design Analysis Method) should be the val ue
of the peak positive pressure and inpulse for the
expl osi ve wei ght and standoff di stance conbination
that is being designed for in this project. Choose
the first bracketed itens, |ow hazard rating/very

| ow | evel of protection for inhabited buil ding
occupancy as defined in UFC 4-010-01. Choose the
second bracketed items, very |ow hazard rating/l ow

| evel of protection for primary gathering buil ding
occupancy as defined in UFC 4-010-01. The val ues
for input into the blanks in the foll ow ng paragraph
related to 'ductility ratio' and 'naxi mum support
rotation' can be found in Engineering Technica
Report (PDC TR-10-02) titled Blast Resistant Design
Met hodol ogy for W ndow Systens Designed Statically
and Dynamically at USACE Protective Design Center
https://pdc.usace.arny.ml/library/tr/10-02)

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

b

Dynam ¢ Desi gn Analysis Method - Cab gl azing nmust be designed using a
dynam c analysis to prove the glazing will provide performance
equivalent to or better than a [low][very low] hazard rating in
accordance with ASTM F2912 associated with the applicable [very | ow

[low | evel] of protection for the peak positive pressure of | ]

kil opascal s (kPa) [ ] pounds per square foot (psf) and positive
phase inpul se of | ] kil opascal-mllisecond (kPa-mnmsec) | ]
pounds per square inch - mllisecond (psi-nsec). The allowable
response limts of alumnumfrane elements for [ow |l evel of protection
requirenents are as follows: Maximumductility ratio of [ ] and
maxi mum support rotation of | ] degrees.

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 bl anks in the foll ow ng paragraph
(Standard Airblast Test Method) should be the val ue
of the peak positive pressure and i npulse for the
expl osi ve wei ght and standoff di stance conbination
that is being designed for in this project. Choose
the first bracketed itens, |ow hazard rating/very

I ow | evel of protection for inhabited buil ding
occupancy as defined in UFC 4-010-01. Choose the
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second bracketed itens, very |low hazard rating/l ow
| evel of protection for prinmary gathering building
occupancy as defined in UFC 4-010-01

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

C.

Standard Airblast Test Method - As an alternative to 'Dynam c Design
Anal ysi s Met hod' indicated above, glazing nay be tested for eval uation
of hazards generated fromairblast |oading in accordance with

ASTM F1642/ F1642Nby an i ndependent testing agency regularly engaged in
bl ast testing. For proposed gl azing systens that are of the sanme type
as the tested systembut of different size, the test results nmay be
accepted provided the proposed glazing size is within the range from
25 percent snaller to 10 percent larger in area and aspect ratio of
the original qualified tested glazing systens. Proposed glazing of a
size outside this range nust require testing to evaluate their hazard
rating or are certified by the 'Dynam c Design Anal ysis Method'

i ndi cated above. Testing may be by shock tube or arena test. The
test nmust be perforned on the entire proposed gl azing system which
nmust include, but not be linmted to, the glazing, its fram ng/support
system operating devices, and all anchorage devices. Anchorage of

t he gl azing support systemnust replicate the nethod of installation
to be used for the project. The mninum airbl ast |oadi ng paraneters
for the test must be as follows: peak positive pressure of

[ ] kil opascal (kPa) [ ] pounds per square inch (psi) and
positive phase inpul se of [ ] kil opascal-mllisecond (kPa-nsec)
[ ] pounds per square inch - mllisecond (psi-nsec). The hazard

rating for the proposed gl azing systens, as determ ned by the rating
criteria of ASTM F1642/ F1642N, to provide performance equivalent to or
better than a [lowj[very low] hazard rating (i.e. the "No Break", "No
Hazard", "M nimal Hazard" and "Very Low Hazard" ratings are
acceptable. "Low Hazard" and "H gh Hazard" ratings are unacceptabl e)
associated with the applicable [very low][low | evel] of protection
Results of gl azing systenms previously tested by test protocols other
than ASTM F2912 may be accepted provided the required | oading, hazard
level rating, and size limtations stated herein are net.

1112.1.5 W ndbor ne- Debri s- 1 npact Perfornmance

[

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: Retain "W ndborne-Debris-Inpact Resistance"
Paragraph if required by Project. The UFC cited |IBC
defi nes w ndborne debris regions. Enhanced
protection applies to essential facilities. Verify
site specific requirements with the AHJ. Delete
items not 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

Exterior glazing must conply with indicated basic or enhanced protection
testing requirenents in ASTM E1996 for [Wnd Zone 1] [Wnd Zone 2] [Wnd
Zone 3] [Wnd Zone 4] when tested according to ASTM E1886. Test speci nens

must

be no smaller in width and length than glazing indicated for use on

Project and nmust be installed in same manner as gl azing indicated for use
on Project.

a.

b

Refer to drawi ngs for classification of tower cab requiring basic or
enhanced protection.

Large-M ssile Test: For glazing located within 9.1 n 30 feet of grade.
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][c. Small-Mssile Test: For glazing |located nore than 9.1 n 30 feet above
gr ade.

112.1.6 Tower Cab G ass Location and Sizes

Refer to Drawi ngs for location, size intent, and geonetry of tower cab
gl ass units.

2.1.7 Tower Cab d ass Sl ope
Provi de outward sl ope indicated on the drawings for tower cab gl ass.

2.2 GLASS MATERI ALS

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: Insul ated gl ass systens should be used where
required for thermal insulation or condensation
control. Use air- or inert gas-filled interspace

for insulated glass only.

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

Tower cab gl ass thicknesses shown on the Drawi ngs or specified herein are
m ni mums. Manufacturer nust certify that glass can withstand all forces
speci fi ed.

a. The thickness of the tower cab glass nust be deternmined the d ass
Engi neer complying with ASTM E2461 for a probability of breakage of 1
lite per 1000.

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 S R R R R R

NOTE: "Probability of Breakage for Sloped d azing"
subpar agraph bel ow is nore conservative than ASTM
E1300 and the I BC, which are based on a probability
of breakage of 8 lite per 1000.

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

b. No on-site grinding or buffing of the glass is allowed. d ass edges
nmust be clean cut, undanaged, and flat ground.

c. Probability of Breakage for Sloped @ azing: For glass surfaces sl oped
fromvertical, the thickness of the tower cab glass nmust be determ ned
by ASTM E2461 for a probability of breakage not greater than 1 lite
per 1000 at the first occurrence of the design w nd | oadi ng.

d. dass subject to accidental human inmpact rmust be glazed with | ani nated
safety glass in accordance with 16 CFR 1201 and ANSI Z97. 1.

2.2.1 Anneal ed d ass

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: Tower cab gl azing recomrended for air traffic
control towers is lowiron clear float glass.
Standard clear glass is not recomended because of

| ower visible light transm ssion conpared to
lowiron glass. However, where new glass is to

mat ch exi sting adjacent glass that is not lowiron
the Contracting Officer may el ect to approve
standard glass. Tinted glass is not allowed for cab
gl azi ng.
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Heat strengthened, tenpered, and chemcally
strengthened glass is not allowed for cab gl azing
because of optical distortions created by the
strengt heni ng process. d ass clad pol ycarbonate is
al so not all owed.

Coordi nate with user and nechani cal engineer if a
Low E coating is to be applied to glass to inprove
the glass unit's thermal properties. The LowE
coating has sonme affect on the visible Iight

transm ssion, though this is considered an
acceptabl e trade-of f because of the increased
confort levels for the controllers in the tower cab

Sel ect one of the float glass products bel ow as the
tower cab glass. Retain or nodify follow ng
sub- par agraphs as required.

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

Lowiron anneal ed fl oat gl ass must be ASTM Cl1036, Type I, Cass | (dear),
quality g3; and with visible light transm ssion of not |less than 91
percent and sol ar heat gain coefficient of not Iess than 0.90 for 6 mr 1/4
i ncht hi ckness with the followi ng quantities:

a. Allowable scratches: None.

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: Sel ect one of the foll owi ng paragraphs bel ow
based on consultation with glass manufacturer on
recomended gl azing for tower cab. Wnd design
criteria devel oped by structural engineer, size of
glass units, and cab glass fram ng systemwi ||

dictate required assenbly of cab gl ass.
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

[2.2.2 I nsul ated d ass

I nsul ati ng-gl ass conponents nmust be as required to factory-assenble gl ass
units with hernetically seal ed dehydrated interspace, qualified according
to ASTM E2190.

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: Base sel ection of sealing systemof insulated
glass units on conpatibility with other glazing
materials. For exanmple, glazing systens installed
with silicone glazing sealants generally require the
sanme material for secondary sealing of

i nsul ati ng-gl ass units.

Insul ating glass units inner and outer lites may not
remain parallel if fabricated at one el evation |evel
and transported or installed at higher elevations.
Provi de grade el evati on of ATCT above sea | evel

ei ther on drawings or in specifications.

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

a. Sealing System Units must be double sealed. Primary seal nust be
pol yi sobutyl ene; secondary seal must be silicone.
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EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

NOTE: Spacer mnust be stainless steel for the

foll owi ng reasons, stronger and keeping hernetic
seal s intact during installation, and better thermal
performance than ot her spacer materials.

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

b. Spacer: Stainless steel

c. Desiccant: Ml ecular sieve or silica gel, or a blend of both.

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: Breather tubes nust not be allowed for

i nsul ated glass units. Coordinate with manufacturer
the need for capillary tubes only if use is approved
by the Contracting Oficer and only if use does not
limt warranty coverage.

Capillary Tube - Typically 0.25 to 0.50 mr 0.01 to
0.02 inch inside dianeter stainless steel tubes,
approxi mately 305 mr 12 inch long, and are |eft open
after installation. Capillary tubes are used in | ow
hum dity nmount ai nous areas of the country to
equal i ze pressure. The 305 mr 12 inch |ong tube

m nimzes noisture entering unit, but in small glass
units, this can still be significant anount of
noi st ure.

Breat her Tube - Typically 3 nr 1/8 inch inside

di aneter al um num tubes, 75 to 150 mr 3 to 6 inches
long that are sealed after installation. Breather

tubes are used to allow for pressure differentials

during shipping. Concern is will humdity enter
dehydrat ed i nterspace during manufacturing and
shi pping. Some manufacturers will not honor

warranty if glass unit has breather tube.

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

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: Antiterrorism performance rated gl ass,
wi ndborne debris region rated glass, and safety
glass are required to be |am nated gl ass. One or
all of these requirenents nmay apply to the tower cab
gl ass desi gn.
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

1[2.2.3 Lam nated d ass Interlayers

Lam nated gl ass must conply with the GANA Lanmi nate Manual and interlayer
nmust conply with ASTM C1172. Use materials that have a proven record of
no tendency to bubble, discolor, or |ose physical and nechani ca
properties after fabrication and installation

a. Interlayer Material: [Polyvinyl butyral (PVB) interlayer] [lononeric
pol ymer interlayer][ or ][Cast-in-place and cured-transparent-resin
interlayer] used in conpliance with the interlayer manufacturer's
written instructions.

b. Interlayer Thickness: Provide thickness not |ess than that indicated
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and as needed to conmply with engi neered requirenents.
c. Interlayer Color: dear
1[2.2.4 I nt er space

The inner and outer lites of insulated glass units nmust be separated by a
12.7 nmr 1/2-inch mnimum hernetically seal ed i nterspace. The entrapped
air or gas nmust be dehydrated by a drying agent. Tower cab gl ass nust be
fabricated for use at the installation’ s elevation above nmean sea | evel
(AMBL). Units nust be free of any optical distortion at the time of
installation.

1]2.3 TOWER CAB GLASS ASSEMBLI ES

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

NOTE: Requirenments for control tower cab gl azing
are for the sizes and details on the current
standard control tower draw ngs. Any nodification
fromstandard will be nade only with the approval of
the Contracting O ficer.

If spare units are required for a particul ar project
an "Extra Materials" paragraph nmust be devel oped for
PART 1 which identifies the itens, states
guantities, and indicates to whom when and where to
be delivered.

For overseas work the follow ng subparagraph wll

al so be added: Wen units fromother than a United
States nanufacturer are proposed for use, the
manuf act urer nust prove successful use of the

i nsulating glazing units in aircraft control tower
cabs to the Contracting O ficer.

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

Tol erances and cl earances for units nust be designed to prevent the
transfer of stress in netal frames to the glass under all design
conditions. Resilient setting bl ocks, spacer strips, clips, bolts,
washers, angles, glazing sealants, and resilient channels nust be of the
type reconmended in the glass manufacturer's approved witten instructions.

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: For better thernmal performance, a

Low Emissivity (LowE) coating on glass is
recommended for nost |ocations. Low E coating
sel ection rmust have mninmal inpact on the visible
light transmittance, as the inportance of visible
transmttance of light is critical to the cab
operation. Coordinate with glass manufacturer,
Contracting O ficer, and nechani cal engi neer
regardi ng sel ection of Low E coating.

For insulated glass units, Low E coating should be
on one of the glass surfaces facing the interspace;
on the interior-side surface in heating-doni nated

bui | di ngs and on the exterior-side surface (inside
surface of the exterior pane) in cooling-doni nated
bui | di ngs. The nunber one surface of the glass is
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al ways the exterior face of the glass assenbly;
surfaces are counted on each ply of glass with the
hi ghest nunbered surface facing the interior of the
bui | di ng.

When sel ecting glass and a coating, verify with
manuf acturer/fabricator if LowE coating is either
pyrol ytic or vacuum applied to glass. Be aware that
currently applying LowE coating to glass thicker
than 6 mr 1/4 inch is problematic. |If required on
gl ass thicker than 6 mm 1/4 inch consider using

| am nated gl ass. Coordinate with glass

manuf act urer/fabri cator.

Pyrol ytic coatings (hard coat) are applied by glass
manuf act urer during the manufacturing process and
are integral to the glass. Pyrolytic coatings are
nore durabl e than vacuum deposit. Easier to ship
handl e, and install. This LowE coating is used on
si ngl e panes of glass where LowE coating is
exposed. (Verify if selecting | am nated gl ass, if
lowE is required to be pyrolitically applied.)

Vacuum deposit (Sputter) coatings (soft coat) can be
applied by either manufacturer, or fabricator of

gl ass. Vacuum deposit coatings require speci al
handl i ng and storage to protect the coating.
Typically only used in insulated glass units, as
coating requires protection. Vacuum deposit offers
nore coating options and inproved sol ar, thernal,
and |light-to-solar gain options than the pyrolitic
process.

Coordinate with glass manufacturer's and
fabricator's thermal perfornmance of gl ass assenbly.

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O
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NOTE: The use of Low E coating on the glass is
recommended for nost climates, however caution
shoul d be used. It is problematic to apply to gl ass
thicker than 6 nmm 1/4 inch. |If the glass layup is
required to be thicker, then it is possible to use
multiple layers of |lam nated glass (i.e., 6 nr 1/4
inch glass plus 1.52 mr 0.060 inch interlayer plus
12.7 nr 1/2 inch glass plus 1.52 mr 0. 060-i nch
interlayer plus 12.7 mr 1/2 inch glass) with the
LowE on the 6 mr 1/4 inch lite when required

Use greater interlayer thicknesses for inproved
i mpact and bl ast resistance as determ ned by the
gl ass engineer. It is not recomended to use

t hi ckness less than 1.52 mr 0.060 inch.

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
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NOTE: The assenbly of |am nated gl ass can be done a
nunber of different ways. It can be with or w thout
a LowE coating. It can be assenbled in two, three,
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or nore plies of varying glass ply thicknesses or
the sane thicknesses. Modify foll owi ng paragraphs
as necessary for selection of this cab gl azing.

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[2.3.1 Lam nated Annealed G ass Units

d ass Type: Lowiron clear lamnated glass with no I ess than two plies of
lowiron anneal ed fl oat gl ass.

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: Provide overall unit thickness mni ni num based
on concept design and including total glass

t hi ckness and interlayer thickness. These will be
m ni mus as del egated gl ass engi neering may

i ncreases unit thicknesses.

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

a. Overall Unit Thickness: [__ ] my [___ ] inch mninmm

b. M nimum Thi ckness of Each dass Ply: 3 nmr 1/8 inch.

c. Interlayer Thickness: 1.52 mr 0.060 inch m ni mum each.
1[2.3.2 Low E Coated Lam nated Annealed dass Units

d ass Type: Lowiron clear LowE |lanmnated glass with [two] | ] plies
of lowiron anneal ed float gl ass.

a. Overall Unit Thickness: | ] ] m | ] inch mninum
b. M nimum Thi ckness of Each dass Ply: 3 nm 1/8 inch.

c. Interlayer Thickness: 1.52 mr 0.060 inch m ni num each.

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

NOTE: Were low e coating is required at |ani nated
uni nsul ated gl ass, provide pyrolitic hard coat at
external surface when approved by the Contracting
O ficer or on surface approved or provide approved
lowe filmbetween two plies of interlayers.

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

d. LowE Performance: [Pyrolytic hard coat on first surface (out of four
surfaces total)] [Pyrolytic hard coat on fourth surface (out of four
surfaces total)] [LowE filmbetween two plies of interlayer].

e. Wnter Nighttime UFactor: [___ ] maximm
f. Summer Daytime U Factor: [___ ] nmaximm
g. Visible Light Transmittance: [___ ] percent mininum
h. Solar Heat Gain Coefficient: [___ ] nmaximm
1[2.3.3 I nsul at ed Lami nated Anneal ed d ass Units
@ ass Type: Insulating lamnated | owiron clear anneal ed float gl ass.
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g.
h.

Overall Unit Thickness: [ ] m | ] inch mninm

Qutdoor Lite: Lowiron clear lamnated glass with two plies of
lowiron anneal ed fl oat gl ass.

(1) M nimum Thi ckness of Each dass Ply: 3 nm 1/8 inch.
(2) Interlayer Thickness: 1.52 nmm 0.060 inch m ni num each.
I nterspace Content: [Air][Argon].

Indoor Lite: Lowiron clear lamnated glass with two plies of lowiron
anneal ed fl oat gl ass

(1) M nimum Thi ckness of Each dass Ply: 3 nmr 1/8 inch.

(2) Interlayer Thickness: 1.52 mr 0.060 inch m ni mum each.

Wnter Nighttime U-Factor: [___ ] maxinmm

Sunmer Daytine U-Factor: [__ ] maxi num

Visible Light Transmittance: [___ ] percent ninimm
Solar Heat Gain Coefficient: [__ ] maxinmm

1[2.3.4 Low E Coated Insul ated Lam nated Anneal ed @ ass Units

@ ass Type: Insulating |lamnated Low E coated | owiron clear anneal ed
float gl ass.

a.

b.

Overall Unit Thickness: [ ] m | ] inch mninum

Qutdoor Lite: Lowiron clear laminated glass with two plies of
lowiron anneal ed fl oat gl ass.

(1) M nimum Thi ckness of Each dass Ply: 3 nmr 1/8 inch.
(2) Interlayer Thickness: 1.52 mmr 0.060 inch m ni mum each.
I nterspace Content: [Air][Argon].

Low E Coating: [Pyrolytic on fourth] [Pyrolytic on fifth] [Sputtered
on fourth] [Sputtered on fifth] surface (out of eight surfaces total).

I ndoor Lite: Lowiron clear lamnated glass with two plies of lowiron
anneal ed fl oat gl ass

(1) M nimum Thi ckness of Each dass Ply: 3 nmr 1/8 inch.

(2) Interlayer Thickness: 1.52 mr 0.060 inch m ni mum each.

Wnter Nighttime U-Factor: [___ ] maximm

Sunmer Daytine U-Factor: [__ ] maxi num

Visible Light Transmittance: [___ ] percent ninimm
Solar Heat Gain Coefficient: [__ ] maximum

SECTI ON 08 88 58 Page 25



12.4 SETTI NG AND SEALI NG MATERI ALS

Provide as specified in the GANA d azi ng Manual , | GVA TM 3000, | GVA TB-3001
and manufacturer's recomrendati ons, unless specified otherw se herein. Do
not use nmetal sash putty, nonskinning conmpounds, nonresilient preforned
seal ers, or inmpregnated preforned gaskets. Materials exposed to view and
unpai nted nust be a dark color to nmatch nullions.

2.4.1 El astoneri ¢ Seal ant

ASTM C920, Type S, Grade NS, Cass 12.5, Use G Use for channel or stop
gl azi ng sash. Seal ant nust be chemically conpatible with setting bl ocks,
edge bl ocks, and sealing tapes, with seal ants used in nanufacture of

i nsulating glass units. For |am nated gl ass the seal ant nust be
conpatible with interlayer. Sealant color nust be as selected from
manuf acturer's sanpl es.

2.4.2 Pr ef ormred Channel s

Neoprene, vinyl, or rubber, as recommended by the glass manufacturer for
t he project specific conditions.

2.4.3 Seal i ng Tapes

Prefornmed, senisolid, PVC based nmaterial of proper size and
conpressibility for the particular condition, conplying with ASTM D2287.
Use sealing tape only where gl azing rabbet is designed for tape and tape
is recomended by the glass or seal ant nanufacturer. Provide spacer shinms
for use with conpressi ble tapes. Tapes nust be chenically conpatible with
t he product being set.

2.4. 4 Setting Bl ocks and Edge Bl ocks

Cl osed-cell neoprene setting bl ocks nmust be dense extruded type conform ng
to ASTM C509 and ASTM D395, Method B, Shore A duroneter of 90. Profiles,

| engths and | ocations must be as required and recommended in witing by

gl ass manufacturer. Block color nust be black

2.4.5 Al umi num Fram ng @ azi ng Gaskets

d azing gaskets for alum numfram ng nust be permanent, el astic,
non-shrinki ng, non-migrating, water tight, and weather tight.

2.4.6 d azing Accessories

Provide as required for a conplete installation, including glazing points,
clips, shinms, angles, beads, and spacer strips. Provide anticorrosion
netal accessories. Provide prinmer-sealers and cl eaners as reconmended by

t he gl ass and seal ant nanufacturers.

2.5 FABRI CATI ON

Provide glazing units required to fit glazing opening sizes and shapes and
outward sl ope indicated on the construction docunents and as verified in
the field with edge and face cl earances, edge and surface conditions, and
bite conplying with witten instructions manufacturer, fabricator and

ref erenced gl azing publications, to conply with system performance

requi renents.
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PART 3 EXECUTI ON

3.

1 GLAZI NG, GENERAL

Conply with conmbi ned recomendati ons of manufacturers of glass, seal ants,
gaskets, and other glazing materials, except where nore stringent

requi renents are indicated, including those in referenced gl azing
publ i cati ons.

Install tower cab glass at outward slope indicated on the draw ngs.

d azi ng channel dinmensions as indicated on Drawi ngs provide necessary bhite
on glass, mnimm edge and face cl earances, and adequate seal ant

t hi cknesses, with reasonable tol erances. Adjust as required by Project
conditions during installation

Protect glass from edge danage during handling and installation as foll ows:

a. Use arolling block in rotating glass units to prevent damage to gl ass
corners. Do not inpact glass with metal fram ng. Use suction cups to
shift glass units within openings; do not raise or drift glass with a
pry bar. Rotate glass lites with flares or bevels on bottom hori zontal
edges so edges are |located at top of opening, unless otherw se
i ndi cated by nanufacturer's | abel

b. Renove damaged gl ass fromProject site and | egally di spose of off
site. Damaged glass is glass with edge damage or other inperfections
that, when installed, weaken glass and inpair performance and
appear ance.

Apply prinmers to joint surfaces where required for adhesi on of seal ants,
as determ ned by preconstruction seal ant-substrate testing.

Install elastomeric setting blocks in sill rabbets, sized and located to
conply with referenced gl azi ng standard, unless otherw se required by

gl ass manufacturer. Set blocks in thin course of conpatible seal ant

sui tabl e for heel bead.

Do not exceed edge pressures stipulated by gl ass manufacturers for
installing glass lites.

Provi de spacers for glass as foll ows:

a. Locate spacers inside, outside, and directly opposite each other
Install correct size and spacing to preserve required face cl earances,
except where gaskets and gl azing tapes are used that have denonstrated
ability to maintain required face clearances and conply with system
performance requirenents.

b. Provide manufacturer's reconmended nini mum bite of spacers on gl ass
and use thickness equal to sealant width. Wth glazing tape, use
t hi ckness slightly less than final conpressed thickness of tape.

Provi de edge bl ocking to conply with requirenents of referenced gl azing
publications, unless otherwi se required by glass nanufacturer. Prevent
shifting of glass units within the nullion rabbets which could cause | oss
of required bite.
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3.

2 PREPARATI ON

Preparation, unless otherw se specified or approved, nmust conformto
appl i cabl e recommendati ons in the GANA G azi ng Manual, GANA Seal ant Manual
| GVA TB- 3001, | GvA TM 3000, and manufacturer's recommendati ons. Determ ne
the sizes to provide the required edge clearances by neasuring the actua
opening to receive the glass. Gind snoboth in the shop gl ass edges that
will be exposed in finish work. Leave |abels in place until the
installation is approved, except renove applied | abels on insulating glass
units as soon as glass is installed. Securely fix novable itenms or keep
in a closed and | ocked position until glazing compound has thoroughly set.

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: Retain follow ng paragraph if the speed of
construction of the air traffic control tower is not
of the essence. The cab glazing and structural
fram ng system di nensi ons can sonetinmes be distorted
by wei ght of cab roof assenbly or tenperature/ solar
heat gai n where radi ant energy of the sun causes
some opening sizes to vary during installation

process.
B R R R R

Where tower cab glass mullions also structurally support the tower cab
roof and penthouse, the full dead | oad of the tower cab roof, not
including the tower cab ceiling grid and panels, nust be applied before
taking final measurements of the tower cab gl azing openings. The tower
cab gl ass nmust then be fabricated to fit those actual dinensions.

I nspect glazing units to |locate exterior and interior surfaces.
Tenporarily label or mark units as needed so that exterior and interior
surfaces are readily identifiable. Do not use materials that |eave
visible marks in the conpl eted Wrk.

Cl ean gl azi ng channel s and ot her fram ng nmenbers receiving glass
i medi ately before glazing. Renbve coatings not specified as pernanently
bonded to substrates.

Ensure that glazing fram ng weep system nmust not be obstructed during
installation of glazing. Coordinate installation with glazing frame
manuf acturer's instructions, and requirenents.

.3 GLASS SETTI NG

Shop gl aze or field glaze itens to be glazed using glass of the quality
and thickness specified or indicated. @ azing, unless otherw se specified
or approved, must conformto applicable recomrendations in the

GANA d azi ng Manual, GANA Seal ant Manual, | GVA TB-3001, | GvA TMm 3000, and
manuf acturer's recommendations. Handle and install glazing naterials in
accordance with manufacturer's instructions. Use beads or stops which are
furnished with items to be glazed to secure the glass in place. Verify
products are properly installed, connected, and adjusted.

.3.1 Manuf acturer’'s I nstructions

Conply with the manufacturer's warranty and witten instructions. Confirm
that additional specified requirenments are accepted by the manufacturer in
witing. Secure glass in place with bolts and spring clips. The ninimm
cl earance between bolts and edge of glass unit nmust be 5 mr 3/16 inch
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The gl ass nust be edged, top and bottom with 5 nmr 3/16 inch thick

conti nuous neoprene, vinyl, or other approved material. Trimedging after
installation. The channel shapes or strips nust be firmy held against
the glass by the spring action of the extruded metal nol dings or neta
bars. Resilient setting blocks, spacer strips, clips, bolts, washers,

angl es, applicable glazing compound, and resilient channels or cenented-on
materials nust be as recomended in the witten instructions of the glass
manuf act urer which nust be submitted and approved prior to shipping the
tower cab gl ass.

3.3.2 Tol erances and C earances of Units

Design to prevent the transfer of stress in the setting frames to the
glass. Springing, twisting, or forcing of units during setting is not
permtted.

[3.3.3 Insulating dass Units

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

NOTE: Delete follow ng paragraph if cab glass units
are not insulated glass units.

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

Springing, forcing, or twisting of units during setting is not permtted.
Handl e units so as not to strike franes or other objects. Installation
nmust conformto applicable reconmendations of | GVA TB-3001 and | GVA TM 3000.

1[3.3.4 Seismc Installation

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 S R R R R R

NOTE: Delete follow ng paragraph if cab glass units
are not being installed in high seisnic area.

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

Conmply with the follow ng requirenents for seismic installation

a. ddass Corner and Edge Cushioni ng: Paddi ng consisting of 50-70 shore
duroneter hardness material should be placed in the glazing channel or
on the gl ass edges/corners to avoid any glass to frame contact.

b. Gasket Performance: Gasket should have a positive |ock-in nethod so
t hat gasket will not disengage fromnetal fram ng systemduring up and
down and si de-to-side novenent.

c. Setting Blocks and Supports: Permanently mount setting bl ock and
supports to frame using a compati ble sealant. Use anti-wal k bl ocks.

13.3.5 Lam nated d ass Units

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: Delete follow ng paragraph if cab glass units
are not |am nated gl ass.

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

Frames which are to receive |am nated gl ass nust be weeped to the outside
to prevent water collection in channels or rabbets.
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3.4 CLEANI NG

Fol | ow recomrendati ons of GANA d azing Manual and the gl ass nmanufacturer
Clean glass and netal frequently during construction. Cean glass
surfaces and renmove | abel s, paint spots, and other defacement as required
to prevent staining. dass nust be cleaned with a soft, clean, grit-free
cloth, nild soap, detergent, or slightly acidic cleaning solution. Rinse
i mediately after cleaning with water and pronptly renpbve excess rinse
water with a cl ean squeegee. Razor bl ades or other sharp objects nust not
be used to clean glass surfaces. dass nust be clean at the tinme the Wrk
i s accept ed.

3.4.1 Cleaning Prior to Final Inspection

Clean glass at | east one day prior to final inspection. Final inspection

will be performed during the day and at night. Inspection at night is
required verifying that the gl ass does not have optical distortions that
causes ghosting/double images. No additional work will be performed in

tower cab by the contractor after final inspection wthout perni ssion of
contracting officer

3.5 PROTECTI ON

d ass work must be protected immediately after installation. d azed
openi ngs nust be identified with suitable warning tapes, cloth or paper
flags, attached with non-staining adhesives. Protective nmaterial nust be
pl aced far enough away fromthe coated glass to allow air to circulate to
reduce heat buil dup and noi sture accumul ati on on the glass. @G ass units
whi ch are broken, chipped, cracked, abraded, or otherw se danaged during
construction activities nmust be renoved and replaced with new units.

Fol | ow recommendati ons of GANA d azing Manual and the gl ass manufacturer.
Protect the glass fromweld splatter by using plywod or heavy tarpaulins.
Do not place insulation over the glass for protection or keep shadi ng
material on the glass because excess thermal buildup could result in glass
breakage. Do not allow materials to be stored or placed in contact with

t he gl ass.

3.6 WASTE MANAGEMENT

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: Fl oat gl ass cannot be recycled with
beverage-contai ner glass. Diverting waste fromthe
landfill contributes to the required LEED MR
credit. Coordinate with Section 01 74 19
CONSTRUCTI ON WASTE MANAGEMENT AND DI SPOSAL

Desi gner must verify that itenms are able to be

di sposed of as specified.

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

Di sposal and recycling of waste materials, including corrugated cardboard
recycling, must be in accordance with the Waste Managenent Plan. C ose
and seal tightly all partly used seal ant containers and store protected in
wel | -ventilated, fire-safe area at noderate tenperature.

3.7 VAl NTENANCE MANUALS

Provi de product manufacturer's published and witten instructions for both
t he mai ntenance and cl eaning of the tower cab glass assenblies as
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installed in the format conpliant with the project requirenents and as
approved by the Contracting Oficer.

-- End of Section --
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