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SECTION 08 81 00

GLAZING
05/19

NOTE: This guide specification covers the

requi renents for normal glazing. For specifying
pre-assenbl ed wi ndow units used in residential

buil dings, utilize the follow ng Sections: 08 51 13
ALUM NUM W NDOW5, 08 52 00 WOOD W NDOWS, or 08 53 00
PLASTI C W NDOWS.

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

Rermove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel conme and shoul d be
submitted as a Criteria Change Request (CCR.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: |If special glazing such as |eaded gl ass,

| ami nated transparent mirrors, or plastic glazing
for unprotected openings is required, add
appropriate paragraphs.

*% *% *%

*% *% *% *%%
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NOTE: TO DOMLOAD UFGS GRAPHI CS

G to
http://www.whbdg.org/ffc/dod/unified-facilities-guide-specifications-ufgs/forms-graphics-tables
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NOTE: On the draw ngs, show:
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1. Locations of each type of glass, using sane
term nol ogy as in specification.

2. Thickness of glass, unless glass of each type is
sane thi ckness.

3. Frane and rabbet details, indicating nethod of
glazing.
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PART 1 GENERAL

1.1 REFERENCES

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

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

pl ace the reference in the Reference Article. Also
use the Reference Wzard's Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCCI ATl ON ( AAMVA)

AAMA 800 (2016) Vol untary Specifications and Test
Met hods for Seal ants

AANVA GDSG 1 (1987) d ass Design for Sloped d azing

AAMA TI R A7 (2011) Sl oped d azing Cuidelines

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)
ANSI Z797.1 (2015) Safety G azing Materials Used in
Bui | di ngs - Safety Performance
Speci fications and Met hods of Test
ASTM | NTERNATI ONAL ( ASTM
ASTM C1021 (2008; R 2014) Standard Practice for

Laborat ori es Engaged in Testing of
Bui | di ng Seal ants
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ASTM C1036

ASTM C1048

ASTM C1087

ASTM C1172

ASTM C1184

ASTM C1281

ASTM C1376

ASTM C509

ASTM C864

ASTM C920

ASTM D2287

ASTM D395

ASTM D4802

ASTM E119

ASTM E1300

ASTM E2190

ASTM E2226

(2016) Standard Specification for Flat
Glass

(2018) Standard Specification for
Heat - St rengt hened and Ful ly Tenpered Fl at
Glass

(2016) Standard Test Method for

Det ermi ning Conmpatibility of

Li qui d- Appl i ed Seal ants with Accessories
Used in Structural d azing Systens

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

(2014) Standard Specification for
Structural Silicone Seal ants

(2016) Standard Specification for
Pref ormed Tape Seal ants for d azing
Applications

(2015) Standard Specification for
Pyrol ytic and Vacuum Deposition Coatings
on Flat d ass

(2006; R 2015) El astoneric Cellular
Pref ormed Gasket and Sealing Materi al

(2005; R 2015) Dense El astoneric
Conpressi on Seal CGaskets, Setting Bl ocks,
and Spacers

(2018) Standard Specification for
El ast oneric Joint Seal ants

(2012) Nonrigid Vinyl Chloride Polynmer and
Copol ymer Mol di ng and Extrusion Conmpounds

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

(2016) Standard Specification for
Pol y(Met hyl Met hacrylate) Acrylic Plastic
Sheet

(2018c; E 2018) Standard Test Methods for
Fire Tests of Building Construction and
Materials

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

(2010) Standard Specification for
I nsul ating G ass Unit Perfornmance and
Evaluation

(2015a) Standard Practice for Application
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of Hose Stream

ASTM E413 (2016) dassification for Rating Sound
Insulation
ASTM E90 (2009; R2016) Standard Test Method for

Laborat ory Measurenent of Airborne Sound
Transm ssion Loss of Building Partitions
and El enents

ASTM F1642/ F1642M (2017) Standard Test Method for d azing
and d azing Systens Subject to Airbl ast
Loadings

ASTM F2912 (2017) Standard Specification for d azing
and d azing Systens Subject to Airbl ast
Loadings

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)

GANA d azi ng Manual (2008) d azing Manual
GANA Seal ant Manual (2008) Seal ant Manual
GANA St andards Manual (2008) Engi neering Standards Manual

| NSULATI NG GLASS MANUFACTURERS ALLI ANCE (1 GVR)

| GVA TB- 1200 (1983; R 2016) Guidelines for Insulating
G ass Di mensi onal Tol erances

| GVA TB- 3001 (2001) Cuidelines for Sloped G azing

| GVA TM 3000 (1990; R 2016) North American d azing

CGui del i nes for Sealed Insulating d ass
Units for Comercial & Residential Use

NATI ONAL FENESTRATI ON RATI NG COUNCI L ( NFRC)

NFRC 100 (2014) Procedure for Determning
Fenestrati on Product U Factors

NFRC 200 (2014) Procedure for Determ ning
Fenestrati on Product Sol ar Heat Gain
Coefficient and Visible Transnmttance at
Nor mal | nci dence

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 251 (2006) Standard Met hods of Tests of Fire
Resi st ance of Buil ding Construction and
Materials

NFPA 252 (2017) Standard Met hods of Fire Tests of

Door Assenblies

NFPA 257 (2012; ERTA 2017) Standard on Fire Test
for Wndow and d ass Bl ock Assenbli es
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1.

NFPA 80 (2016; TIA 16-1) Standard for Fire Doors
and Other Opening Protectives

U. S. DEPARTMENT OF ENERGY ( DOE)

Energy Star (1992; R 2006) Energy Star Energy
Ef ficiency Labeling System (FEMP)

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

16 CFR 1201 Safety Standard for Architectural d azing
Materials

UNDERWRI TERS LABORATORI ES (UL)

UL 752 (2005; Reprint Dec 2015) Standard for
Bul | et - Resi sti ng Equi pnment

UL MEAPD (2011) Mechani cal Equi pnrent and Associ at ed
Products Directory (online version is
listed under Certifications at ww. ul.com

2 SUBMITTALS

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

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

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

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

The "S" following a submttal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the
subnmittal item
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Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

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

Governnment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval . ][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance with Section 01 33 29

SUSTAI NABI LI TY REPORTING. Subnmit the followi ng in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

NOTE: Regarding the use of SD-03 Product Data and
SD-07 Certificates, only use one of these on

conplicated and large products. It is preferred to
use SD-03 Product Data. |If control tower glazing
data is only available by certificates, use SD 07
Certificates.

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

SD- 03 Product Data
I nsul ating d ass
Pl astic d azing
G azing Accessories
Sealants
Joi nt Backer
SD- 04 Sanpl es
I nsul ating d ass
Pl asti c Sheet
G azi ng Conpound
d azi ng Tape
Seal i ng Tapes
SD-07 Certificates
I nsul ating d ass
Pl astic d azing
SD- 08 Manufacturer's Instructions

Setting and Sealing Materials
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d ass Setting
SD-11 C oseout Submittals

Warranty for Insulated dass Units

[ Warranty for Pol ycarbonate Sheet
i Warranty for Monolithic Reflective d ass
i Warranty for Mnolithic Opacified Spandrel

] *% *% *% *% *% *% *% *% *% *% *% *% *kk

NOTE: The Energy Star designation belowis for
resi dential w ndows only.
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[ Energy Efficient Equi pnent for Residential Wndows; S
1[1.3  SYSTEM DESCRI PTI ON

Fabricate and install watertight and airtight glazing systens to w thstand
thermal novenent and wi nd | oadi ng without gl ass breakage, gasket failure,
deterioration of glazing accessories, or defects in the work. d azed

panel s nust conply with the safety standards, in accordance with ANSI Z97.1,
and conply with indicated wi nd/snow | oading in accordance with ASTM E1300. [
Sl oped gl azi ng nust conply with AAMA GDSG 1 and AAMA TIR A7, and

| GVA TB- 3001.]

[1.3.1 d azing for Passive Solar and Dynanic Control Fenestration

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Use the followi ng paragraph if design is
utilizing Passive Sol ar Heating Systens or
Chr onbgeni ¢ Fenestrati on.

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

Identify glazing for Passive Solar and Dynamic Control Fenestration noted
as part of a passive solar heating system and/ or chronogenic fenestration
and eval uate separately fromother fenestration. dazing for use in
Passi ve Sol ar systens are exenpt from SHGC requirenments. Area-weighted
aver agi ng of chronbgenic fenestration with other non-chronopgenic
fenestration is not permtted. For chronopgenic fenestration systens, the
| ower-rated | abel ed SHGC nust be used with automatic controls to nodul ate
the amount of heat flow into the space in nultiple steps in response to
daylight levels or solar intensity.

111.4  QUALITY CONTRCL
Submit two 203 by 254 mm 8 by 10 inch sanples of each of the follow ng:

tinted glass, patterned gl ass, heat-absorbing glass, [ ] and insul ating
gl ass units.

Subnmit three sanples of each other material. Sanples of plastic sheets
must be mninmum 125 by 175 nmm 5 by 7 inches.

1.5 DELI VERY, STORAGE, AND HANDLI NG

Del i ver products to the site in unopened containers, |abeled plainly with
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manuf acturers' nanes and brands. Store glass and setting materials in
safe, enclosed dry |ocations and do not unpack until needed for
installation. Handle and install nmaterials in a manner that wll protect
t hem fr om damage

1.6 ENVI RONVENTAL REQUI REMENTS

Do not start glazing work until the outdoor tenperature is above 4 degrees C
40 degrees F and rising, unless procedures recommended by the gl ass
manuf act urer and approved by the Contracting Officer are nade to warmthe

gl ass and rabbet surfaces. Provide ventilation to prevent condensation of
nmoi sture on glazing work during installation. Do not performglazing work
during danp or rainy weather.

1.7 WARRANTY

NOTE: The warranty clauses in this guide

speci fication have been approved by a Level |
Contracting Officer, and nay be used wi thout further
approval or request for waiver.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Del ete inapplicable paragraph[s].

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

1.7.1 Varranty for Insulated dass Units
Warranty insulating glass units agai nst devel opnment of material obstruction
to vision (such as dust, fogging, or filmformation on the inner glass
surfaces) caused by failure of the hernetic seal, other than through gl ass
breakage, for a 10-year period foll owi ng acceptance of the work. Provide
new units for any units failing to conply with ternms of this warranty
wi thin 45 working days after receipt of notice fromthe Governnent.

1.7.2 Warranty for Pol ycarbonate Sheet
For a 5-year period follow ng acceptance of the work:
a. Warranty Type |, Cass A (UV stabilized) sheets agai nst breakage;

b. Warranty Type Ill (coated, nar-resistant) sheets agai nst breakage and
agai nst coating del ani nati on;

c. Warranty Type |V (coated sheet) agai nst breakage and agai nst yell ow ng;
d. Warranty extruded pol ycarbonate profil e sheet agai nst breakage.

For a 10-year period foll owi ng acceptance of the work, warranty Type |V
agai nst yellowing and | oss of light transm ssion

[1.7.3 Monolithic Reflective d ass
Manuf acturer nust warrant the nonolithic reflective glass to be free of

peeling or deteriorating of coating for a period of 10 years after Date of
Substantial Conpletion. Wrranty nust be signed by manufacturer
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I 1.7.4 Monol i thic Opacified Spandrel
Manuf acturer must warrant the opacifier filmon the spandrel to be free of
peeling for a period of five years after Date of Substantial Conpletion.
Warranty nust be signed by nanufacturer.

] PART 2 PRODUCTS

NOTE: Specifically identify any openings that are
intended to facilitate solar heat gain for space
heati ng using "passive solar" design strategies.
Note that such fenestration is exenpt fromthe Sol ar
Heat Gain Coefficient (SHGC) requirenents bel ow

Li kewi se, passive solar and chronpgenic fenestration
nmust be specified and eval uated separately from
other fenestration. Area-weighted averagi ng of
chronogeni c fenestration with other non-chronobgenic
fenestration is not permtted.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

2.1 PRODUCT SUSTAI NABI LI TY CRI TERI A
[2.1.1 Energy Efficient Equi pnment for Residential Wndows

Provide Energy Star residential w ndows in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG par agr aph ENERGY EFFI Cl ENT EQUI PMVENT.

12.2 GLASS

NOTE: d azed openi ngs subject to accidental human

i mpact nust be glazed with safety glazing material

i n accordance with Consumer Products Safety

Conmi ssion (CPSC) Standard, 16 CFR Part 1201, Safety
Standard for Architectural dazing Materials

Consult applicable building codes for detai
requirements.

Desi gn nust neet the requirenents of UFC 1-200-02,
"Hi gh Perfornance and Sustai nabl e Buil di ng

Requi rement s" which invokes the requirenents within
UFC 3-101-01, "Architecture". UFC 1-200-02 and UFC
3-101- 01 neke references throughout to various
ASHRAE docunents governi ng energy efficiency and
requi renents for the conponents of building envel ope
design including fenestrati ons and gl azi ng.

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

ASTM C1036, unless specified otherwise. |n doors and sidelights, provide
safety glazing material confornming to 16 CFR 1201.

2.2.1 Cl ear d ass

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

NOTE: d ass areas and thicknesses are based on 1.20
kil opascal s 25 pounds per square foot (psf) design
wi nd | oad and vertical glazing with anneal ed gl ass.
For other glass and for wind | oads greater than 1.20
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kPa 25 psf, thickness will depend upon aspect ratio
(length divided by width), area, and design w nd

| oad. The thickness and area linmtations for each
type of glass nust be indicated or specified. Do
not specify glass less than 3.0 nm 1/8 inch

Met hod of Determination for Mnimum @ ass Thi ckness

Refer to UFC 4-010-01 "DoD M ni mum Antiterrorism
Standards for Buil dings", ASTM E1300, ASTM
F1642/ F1642M and ASTM F2248.

1. Determ ne peak gust w nd speed and correspondi ng
design wi nd | oads, considering |ocation, height,
shape, and orientation, in accordance with ASCE 7
"M ni mrum Desi gn Loads for Buildings and O her
Structures", latest edition

2. Determne aspect ratio, area, and type of gl ass
for each opening to be gl azed.

3. Select thickness required from gl ass
manuf acturer's chart for each type of gl ass.

*%

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

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkk

NOTE: Use the followi ng data on Armmy projects

a. Category | Products: Doors and glazed panel s

that contain single piece of glazing material no

greater than 0.84 n2 9 ft2 in area. The product

nmust be capabl e of w thstanding 203 Nm 150 foot pound
i mpact | oad test.

b. Category Il Products: Doors and gl azed panels
that contain any single piece of glazing nateri al
greater than 0.84 n2 9 ft2 in area. The product

nmust be capabl e of withstanding a 542 Nm
400-f oot - pound i npact load test. Category Il
products may be used in both Category | and Category
Il situations.

c. Doors: 16 CFR 1201 applies to all types of
interior doors and exterior doors, including storm
doors and conbi nati on doors. FIRE/ SAFETY RATED
GLASS: Is not required for openings in doors

t hrough which a 76 nm 3 inch di aneter sphere is
unable to pass. dazing for fire doors nust be in
accordance with NFPA 80, even though this nmay be at
variance with requirenents of 16 CFR 1201.

d. dazed Panels: 16 CFR 1201 no | onger applies to
exterior and interior glazed panels. FlIRE SAFETY
RATED GLASS: d azed panels nust conformto ANS
Z97. 1, SAFETY PERFORMANCE SPECI FI CATI ON AND METHODS
OF TEST FOR SAFETY GLAZI NG MATERI ALS USED I N

BU LDINGS. Since glazed panels nay be hazardous,
safety gl azing shoul d be generally provided as
descri bed bel ow
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FI RE/ SAFETY RATED GLASS

(1) d azed panels of any size |ocated adjacent to a
doorway, with the nearest vertical edge of pane
within 1219 mm (48 inches) of doorway, and with
bott om edge of panel below top of door. Safety
glazing is not required for panels separated from
the doorway by an intervening interior pernmanent
wall.

(2) dazed panels with a surface area greater than
0.84 nm2 9 ft2 where there is a wal king surface on

ei ther side of panel, and the wal king surface is
within 914 nm 36 i nches of the panel. Safety
glazing is not required if the | owest edge of the
glazing material is 457 mm 18 inches or nore above
bot h wal ki ng surfaces, or if the panels have a

hori zontal nenber, such as a nullion or pernanent
railing not less than 38 mm 1-1/2 inches in w dth,
capabl e of withstanding a horizontal |oad of 75 kg/ m
(50 plf), on the accessible sides of the glazing and
| ocat ed between 609 nm and 914 nm 24 and 36 inches
above the wal ki ng surface.

(3) Where insulating glass units are used in
| ocations requiring safety gl azing, both panes nust
be safety gl ass.

(4) For exterior applications, safety glazing nust
al so neet the wind and snow | oad requirenents in
accordance with ASTM E1300.

(5) I'n general, any glazed area subject to human
i mpact shoul d be provided with safety glazing or
ot her acceptable protective devices such as
handrails or horizontal nullions.

ASTM C1036 covers the quality requirenents for clear
anneal ed gl ass, transparent tinted gl ass, patterned
and wired glass with a series of classification

desi gnations such as Types, C asses, Qualities,
Forns, Finishes, neshand pattern, as defined bel ow

1. Type designations are: Type |I - Transparent
Flat dass; Cass 1 - Cear, or Class 2 - Tinted
Type Il - Patterned and Wred Flat dass, Cass 1 -

Clear or Class 2 - Tinted..

2. Type |, Cass 1 and 2 Quality and Uses:

Quality: Q@L, for the production of high quality
mrrors; @, for the production of general use
mrrors and ot her applications; @, production of
architectural glass products, including coated, heat
treated, |am nated, and other sel ect glass products;
4, general glazing applications.

3. Type Il, Cass 1 and 2 Quality and Uses: @b,
applications in which design and aesthetic
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characteristics are najor considerations; @,
applications in which functional characteristics are
a consideration and bl enmi shes are not a mgjor

concern.

4. Formdesignations are: Form1l - Wred polished
both sides; Form?2 - Patterned and wired, Form 3 -
Patterned.

5. Finish Designations are: Fl1, patterned one side;
F2, patterned both sides.

6. Mesh Designations: M, D anond; M, Square; M3,
Paral l el Strand; M, Speci al

7. Pattern Designation: P1, Linear; P2, Geonetric;
P3, Random P4, Special.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: It is critical that skylights be

mai nt ai nabl e. Desi gner nust include skylight access
devices as a part of the design package where
skylights are large or at great heights above fl oor
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*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Use the follow ng bracketed statenent for Arny
projects only.

*% *% *%

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

[ For interior glazing (i.e., pass and observation wi ndows), 6 nmm 1/4 inch
thi ck gl ass shoul d be used.

] Type |, Cass 1 (clear), Quality [g4 (A] [g5 (B)]. Provide for glazing
openi ngs not indicated or specified otherwise. Use double-strength sheet
glass or 3 mm 1/8 inch float glass for openings up to and including 1.39
square nmeters 15 square feet, 4.5 nm 3/16 inch for glazing openings over
1.39 square nmeters 15 square feet but not over 2.79 square nmeters 30 square
feet, and 6 mMmm 1/ 4 inch for gl azing openings over 2.79 square neters 30
square feet but not over 4.18 square neters 45 square feet.

2.2.2 Anneal ed d ass

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: Anneal ed glass is used for general glazing
where clear or tinted glass is required. d ass

t hi ckness nust be shown on drawi ngs. Under sone
heavy thermal conditions, tinted glass may require
heat strengthening for thermal endurance.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Anneal ed gl ass nust be Type | transparent flat type, [Class 1 - clear, ]
Quality g3 - glazing select, [__ ] percent light transmttance, |
percent shading coefficient, conformng to ASTM C1036
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2.

2.3 Heat - Absor bi ng d ass

kkkkkkkkkkkkkkkkkkkkk

NOTE: For

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkk

Use On Arny Projects Only:

Heat - absor bi ng and |ight-absorbing gl ass may be used
in accordance with Tl 800-01, DESI GN CRI TERI A
Tinted (light-reducing) glass nay be used where

glare is a

probl em and a reduction of visible |ight

transmission is desired. Visible Iight
transmittance will vary from15 to 85 percent,
dependi ng on col or density and thickness. Col or

density is

a function of thickness and increases as

the thickness increases; visible light transmttance
wi || decrease as thickness increases. ASTM Cl036
separ at es Heat- Absorbing and Tinted (light-reducing)

gl asses int
and Lower |
maxi num sol
thickness.

o categories, Hi gher light transmttance,
ight transnittance, which is based on the
ar energy transmttance by gl ass

Refer to ASTM C1036 for evaluation quality

requi r enent
sel ecti on,
coefficient

s and gl ass manufacturer's data for col or
light transmttance and shadi ng
. When specifying performance and col or

t he avail abl e ranges of performance and col ors
shoul d be specified for glazing units to all ow
several manufacturers to bid. Wen matching

exi sting gl
name, col or

ass, provide existing manufacturer's
and acceptabl e range for shadi ng factor

light transmttance, indoor and outdoor reflectance.

Heat - absorbi ng and |ight-reducing glass is affected

by t her nal

stresses which can result in breakage.

Care should be taken to make sure that the gl ass

units wll

not be thernmally overburdened. d ass

that will be thermally overburdened shoul d be
Heat - Strengt hened or, if safety glazing is required,
Fully Tenpered to resist thermal breakage. Refer to

ASTM C1048

for quality evaluation and refer to

manuf acturer's data for performance and col or

selection.
Fact ors whi
bui | di ng or

ch increase the risk of breakage include
i entation, unusual shapes of lites, large

lites, indoor shading devices, heating registers,

and out door

shadi ng by trees, structure or exterior

shadi ng devi ces.

*% *% *% *%

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

kkkkkkkkkkkkkkkkkkkkk

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkk

NOTE: NOTE for Navy Projects: Consult
manufacturer's literature for colors, thicknesses,

and transmi

ttance val ues avail able. Coordinate with

safety gl azing requirenents and paragraph TEMPERED

GLASS.

*kkkkkkkkk

Type 1,
t hi ck,

kkkkkkkkkkkkkkkkkkkkk

Class 2 (tint
[ bl ue] [ green]

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkk

ed), Quality [q3 (select)] [94 (AT, [____ ] mminch

in color, [ ] percent light transmttance
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percent shading coefficient, conformng to ASTM C1036
2.2. 4 Refl ective Coating Vision d ass
ASTM C1376

2.2.5 Wred d ass

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

NOTE: Wred glass is no |longer produced in the
United States. On 17 March 1992 (effective for a
five year period) OSD deternined that the Buy
Anerica Act does not apply to the procurenent of

wi red glass and added the product to the Iist of
excepted materials under 48 CFR 25.108(d) (1)
Excepted Articles, Materials, and Supplies.
Accordingly, wired glass furnished in conpliance
with Section 08 81 00 GLAZI NG does not violate the
Buy Anerica Act.

Types of wired gl ass avail abl e are poli shed,
patterned, and tinted/ heat-absorbing wired gl ass.
Wred glass cannot be tenpered. Wred d ass does
not nmeet the requirenents of 16 CFR 1201 and cannot
be used as safety glazing materials in situations
governed by that regulation.

Typically 6 mm 1/4 inch thick wired glass is used
for fire-rated wi ndows and doors where required by
bui |l di ng codes and other fire-protection criteria.

Only wired glass in Mesh 1 - Dianmond and Mesh 2 -
Square are acceptable for fire rated door and w ndow
openings. Mesh 3 - Parallel is not acceptable for
fire rated openings.

Wred glass, because of the wire mesh and edge
damage fromcutting, is very susceptible to therna
breakage. Heat absorbing wired glass increases the
tendency for breakage. Wred glass is al so
susceptible to edge breakage from water penetrating
the capillary in which the wires reside. The

gl azi ng system should insure that the edges are kept
dry by sealing the edges with silicone.
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Provide UL listed glass for fire-rated windows rated for [45] [20] m nutes
when tested in accordance with ASTM E2226. Wred gl ass nust be Type |

flat type, Cass [1 - translucent] [2 - tinted, heat-absorbing] [3 -
tinted, light-reducing], Qality [q7 - decorative] [gq8 - glazing], Form[1
- wired and polished both sides] [2 - patterned and wired], [__ ] percent
light transmittance, [___ ] percent shading coefficient, conformng to
ASTM C1036. Wre nmesh nust be polished stainless steel Mesh [1 - di anond]
[2 - square] [3 - parallel]. Wred glass for fire-rated wi ndows nust bear
an identifying UL | abel or the |label of a nationally recognized testing
agency, and be rated for [20] [45] m nutes when tested in accordance with
NFPA 257. Wred glass for fire-rated doors nust be tested as part of a
door assenbly in accordance w th NFPA 252.
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2.2.6 Patterned d ass
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NOTE: Patterned glass is nornally provided for

wi ndows of toilet roons, vertical sliding sash in
post offices borrowed |ight sash at entrances, etc.
Patterned glass is available in various thicknesses,
with a pattern enbossed on one or both sides. This
glass is frequently called "figured", "obscure", or
"decorative" glass. The degree of diffusion
achieved is a function of the pattern and whet her
the pattern is on one or both sides. Sone patterned
gl ass cannot be heat-strengt hened or tenpered
because of the pattern depth. Pattern glass does
not offer conplete obscurity and nust be used with
caution in very private areas such as toilets. The
appropriate pattern designation should be sel ected
from ASTM C1036. |If a nore specific pattern
designation is desired, a nmanufacturer's nane and
pattern may be specified. Wen specific

manuf acturer's names and patterns are specified, the
desi gner should add the followi ng note to the spec:
"Manufacturer's nanme and patterns indicated are for
identification purposes only; the listing is not
intended to limt selection of simlar patterns from
other manufacturers.” Refer to GANA GLAZI NG MANUAL,
and gl ass manufacturer's performance tables for
proper evaluation of patterned glass thickness and
size of opening to be glazed. Patterned glass 3 mm
1/8 inch thick should not be larger than 2.15 square
nmeters 6 square feet.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Type Il, dass 1 (translucent), Form 3 (patterned), Quality g5 or g6
(decorative), Finish [F1 (patterned one side)] [F2 (patterned two sides)],
Pattern [P1 (linear)] [P2 (geonetric)] [P3 (random] [P4 (special)],
[r_._ ] percent light transmittance, [__ ] percent shading coefficient.]
[3] [6] nm[1/8] [7/32] inch thick.[ Provide |

2.2.7 Lam nated d ass

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

NOTE: For Antiterrorism (AT) criteria, refer to UFC
4-010-01 "DoD M ni mum Antiterrorism Standards for

Bui | di ngs." Lami nated anneal ed flat glass nust be
provided at exterior w ndow and door glazing. When
force protection mnimum nmeasures are required, use
the first bracketed option below. Use the second
bracketed option when greater than m ni nrum nmeasures
are required. This section nust be conpleted for an
est abl i shed DBT and LOP by an engi neer experienced

i n Bl ast-Resi stant Design

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

[ ASTM C1172, Laminated glass fabricated fromtwo nonminal [3] [__
[1/8] [ ] inch pieces of Type I, Cass 1, [Class ], Quality @3,
flat annealed [ultraclear]; [clear] [___ ] glass conforning to ASTM C1036.]
[ ASTM C1172, Laminated gl ass fabricated fromtwo nominal [3] [ ] mm

[1/8] [ ] inch pieces of Type I, Kind [HS] [FT], Condition [A] [B] [q],
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Class 1, Cass [ ], Quality @, flat [heat strengthened] [fully
tenpered] [clear] [__ ] glass confornming to ASTM C1048.] Flat glass to
be lam nated together with a mininumof 0.75 M 0.030 inch [
thick, clear [polyvinyl butyral] [ionoplast] [cast-in-place liquid resin]

| am nate, conforming to requirenents of 16 CFR 1201 and ASTM Cl1172. The
total thickness of nomnally 6 [ ] mMm 1/4 | ] inches. Color to be
[clear] [gray] [bronze] [__ ]. The total thickness of nomnally [
mm i nch.

[ Design w ndow gl azi ng using a dynam ¢ anal ysis[ testing from airbl ast
| oading in accordance with ASTM F1642/ F1642N by an i ndependent testing
agency regularly engaged in blast testing] to prove the glazing wll
provi de performance equivalent to or better than a [low] [very low [
hazard rating in accordance with ASTM F2912 for the peak positive pressure
of [__ ] kilopascals (kPa) [__ ] pounds per square inch (psi) and peak
positive phase inmpulse of [__ ] kilopascal-nmillisecond (kPa-nsec) pounds
per square inch - mllisecond (psi-nsec).

12.2.8 Bul | et - Resi sting d ass

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Bullet-resisting glazing naterial is
available in ten rating levels to resist shots from
the foll owi ng Arns:

UL 752 Level 1: Provides protection against three
shots of a 124-grain 9nm full netal copper jacket
with lead core at an fps between 1175 and 1293

UL 752 Level 2: Provides protection against three
shots of a 158-grain .357 magnum j acketed | ead soft
point at an fps between 1250 and 1375

UL 752 Level 3: Provides protection against three
shots of a 240-grain 44 Magnum Lead Seni - Wadcutter
Gas Checked at an fps between 1350 and 1485

UL 752 Level 4: Provides protection agai nst one shot
of a 180-grain .30 caliber rifle |lead core soft
point at an fps between 2540 and 2794

UL 752 Level 5: Provides protection agai nst one shot
of a 150-grain 7.62mmrifle lead core full netal
copper jacket mlitary ball (.308 caliber) at an fps
bet ween 2750 and 3025

UL 752 Level 6: Provides protection against five
shots of a 124-grain 9nmm full netal copper jacket
with |l ead core at an fps between 1400 and 1540

UL 752 Level 7: Provides protection against five
shots of a 55-grain 5.56mmrifle full nmetal copper
jacket with lead core (.223 caliber) at an fps

bet ween 3080 and 3383

UL 752 Level 8: Provides protection against five
shots of a 150-grain 7.62mmrifle |lead core ful
nmetal copper jacket mlitary ball (.308 caliber) at
an fps between 2750 and 3025
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Shot gun: Provi des protection agai nst three shots of
a 12-gauge rifled |l ead slug at an fps between 1585
and 1744 and three shots of a 12-gauge 00 buckshot

(12 pellets) at an fps between 1200 and 1320

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

Fabricated from Type |, Cass 1, Quality g3 glass with polyvinyl butyra
plastic interlayers between the layers of glass and listed by UL MEAPC as
bullet resisting, with a rating Level of [Level 1] [Level 2] [Level 3]
[Level 4] [Level 5] [__ ] in accordance with UL 752. Provide [
[ where indicated].

[2.2.9 Mirrors
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NOTE: For Arny projects only. Navy projects will
specify mrrors in Division 10, Specialties. Select
the frames (J-Mdl d channels) or clips to secure
mrror to wall. Mastic is required with each type
of installation. Mrror sizes will be shown on the
drawi ngs. Coordinate with Section 05 50 13

M SCELLANEOUS METAL FABRI CATI ONS, Section 05 51 00
METAL STAIRS or Section 05 51 33 METAL LADDERS and
Section 10 28 13 TO LET ACCESSORI ES to ensure that
franmes are specified for these mirrors.

One-way vi sion glass should be used for psychiatric
and security observation wi ndows. Were safety
glazing is required, specify either |aninated gl ass
or tenpered gl ass.
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2.2.9.1 dass Mrrors

G ass for mrrors nust be Type | transparent flat type, dass 1-clear,

G azing Quality g1 6 mm1/4 inch thick conformng to ASTM C1036. d ass
must be coated on one surface with silver coating, copper protective
coating, and mirror backing paint. Silver coating nmust be highly adhesive
pure silver coating of a thickness which nust provide reflectivity of 83
percent or nore of incident |ight when viewed through 6 nm 1/4 inch thick
gl ass, and nust be free of pinholes or other defects. Copper protective
coating rmust be pure bright reflective copper, honbgeneous w t hout sl udge,
pi nhol es or other defects, and nust be of proper thickness to prevent
"adhesion pull" by mrror backing paint. Mrror backing paint must consi st
of two coats of special scratch and abrasion-resistant paint , and nust be
baked in uniformthickness to provide a protection for silver and copper
coatings which will permt nornmal cutting and edge fabrication

12.2.10 One-Way Vision dass (Transparent Mrrors)

Type I, Cass 1, Quality q1, 6 mm 1/4 inch thick, coated on one face with a
hard, adherent film of chrom umor other approved coating of equa
durability. dass nust transmit not less than 5 percent or nore than 11
percent of total incident visible Iight and nust reflect fromthe front
surface of the coating not |ess than 45 percent of the total incident
visible light.[ Provide [
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2.2.11 Tenpered d ass
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NOTE: Tenpered glass is the preferred material for
areas requiring safety glazing materials. Lam nated
gl ass, organic-coated glass, wire glass, and plastic
sheet are pernmitted if they conformto the

requi renents of the CPSC 16 CFR Part 1201.
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ASTM C1048, Kind FT (fully tenpered), Condition A (uncoated), Type |, dass
[1 (transparent)] [2 (tinted heat absorbing)], Quality g3, [__ i
thick, [ ] percent light transmittance, [__ ] percent shading
coefficient conformng to ASTM C1048 and GANA St andards Manual . Col or nust
be [[clear] [bronze] [gray] [___ 11. [Provide [__ 11 [and wherever
safety glazing material is indicated or specified].

2.2.12 Heat - St rengt hened d ass

ASTM C1048, Kind HS (heat strengthened), Condition A (uncoated), Type |
Class [1 (clear)] [2 (tinted heat absorbing)], Qality g3, [ i
thick. [Provide [___ 1.1

2.2.13 Spandrel d ass
2.2.13.1 Ceram c-Opaci fied Spandrel d ass

Ceram c-opaci fi ed spandrel glass nust be Kind HS heat-strengthened
transparent flat type, Condition B, coated with a colored ceranmic materia
on No. 2 surface, Quality g3 - glazing select, [__ ] m|[__ ] inch
thick, conformng to ASTM C1048. d ass performance nust be K-Val ue/ Wnter
Nighttime [___ ], RValue/Wnter Nighttine [__ ], shading coefficient
[ ]. Color rmust be [__ ].

2.2.13.2 Fil m Opacified Spandrel d ass

Fi |l mopacified spandrel glass nust be Kind HS heat-strengthened transparent
flat type, Quality g3 - glazing select, Condition C glass with a pol yester
or polyethylene filmO0.025 nmmto 0.127 mm2 mils to 5 nils thick attached
to No. 2 surface of a sputtered solar-reflective film conforning to

ASTM C1048. Film opacification nust be conpatible to and specifically
devel oped for application to solar reflective filnms. @ ass perfornmance
must be K-Value/Wnter Nighttine [ ], RValue/Wnter Nighttinme [ ],
shadi ng coefficient [__ ]. Color rmust be [__ ].

2.2.13.3 Spandrel G ass Wth Adhered Backi ng

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

NOTE: Spandrel glass with adhered backing is

requi red wherever glass spandrels are |ocated above
si dewal ks, pedestrian or vehicul ar ranps, paved

pl azas, entrances not covered by a protective
canopy, and other |ocations where glass could fal
onto an area used by the public.

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

ASTM C1048, Kind HS or FT, Condition B (ceramc coated), Type |, Quality
a5, [ ] mminch thick and nust pass the fallout resistance test
specified in ASTM C1048. [Provide [ 1.1
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[2.2.14 Fire/ Safety Rated G ass
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NOTE: Refer to NFPA 101 Life Safety Code for fire
rated requirenents of assenblies which have gl azi ng
conponents. Coordinate with adjacent franing and
hardwar e assenblies to achieve required rating.
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[2.2.14.1 Fire Protection Rated d ass

Clear tenpered and neet 16 CFR 1201 Category | (under 0.836 sqn) (under 9
square feet) or Il (over 0.836 sqnm (over 9 square feet) inpact safety
standard. dass to make [20] [45] mnute rating when tested in accordance
with  NFPA 257 and NFPA 252. dass to be permanently | abeled with

appropri ate markings.

I 2.2.14.2 Fire Resistive Rated d azing

Fire resistive glass nust be lam nated, with intunescent interlayer, Type
transparent flat type, Cass 1-clear and neet 16 CFR 1201 Category | (under
0.836 sgm (under 9 square feet) or Il (over 0.836 sgn) (over 9 square feet).
d ass nmust have a [60] [90] [120] mnute rating when tested in accordance
with  ASTM E119 and NFPA 251. d ass nust be permanently | abeled with
appropri ate markings.

112.3 I NSULATI NG GLASS UNI TS

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

NOTE: \Where safety glazing is required, both lights
of insulating units nust be safety glass, and each
i ght nust have a permanent [ abel

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: When antiterrorisniforce protection

requi renents apply, specify | amnated anneal ed fl at
glass for interior light. Use the bracketed option
regardi ng ASTM C1172 in the paragraph bel ow.

NOTE: Where safety glazing is required, both lights
of insulating units nust be safety glass, and each
i ght nust have a permanent [ abel

NOTE: Design nmust neet the requirements of UFC
1-200-02, "Hi gh Performance and Sustai nabl e Buil di ng
Requi rement s" which invokes the requirenents within
UFC 3-101-01, "Architecture". UFC 1-200-02 and UFC
3-101- 01 neke references throughout to various
ASHRAE docunents governi ng energy efficiency and
requi renents for the conponents of building envel ope
design including fenestrati ons and gl azi ng.

NOTE: U value (rate of heat transfer) and SHGC (how
much heat the building gains from the sun) are

det ermi ned on a whol e-openi ng basis (glazing and
frame). Specify U value and SHGC in the appropriate
exterior opening (w ndow, door, curtain wall)
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sections and coordi nate insul ated gl ass description
wi th energy performance requirenments specified in

t hose sections. Include bracketed U value and SHGC
requi renents here only if not specified el sewhere as
a whol e-opening rating for frane and gl ass.

Det erm ne appropriate val ues by consulti ng ASHRAE
90.1 - SI ASHRAE 90.1 - IP

W ndow properties are critical to energy performance
and visual satisfaction. Low SHGC is achieved with
selective glass, tinted glass, or reflective
coating. Specify selective glass for clear
appearance or when high visible transmttance is
required for daylighting goals. In the Northern
Hem sphere, south side glass nay be protected from
sunmer sun by an overhang and have a high SHCC i f

wi nter heat is useful. Specify a |ow SHGC for
south-side glass if the building is doni nated by

i nternal heat gain and sol ar heat is unwel cone even
inwinter. North side receives very little sun and
requires no special treatnent.

Consi der glazing with aerogel insulation between two
panel s of glass, producing the highest visual
transmttance with the highest insulation values
currently available. Verify availability and cost
bef ore speci fyi ng aerogel.

Installing energy efficient wi ndows contributes to
achieving sustainability requirements as outlined in
UFC 1-200-02.

For specifying pre-assenbl ed wi ndow units used in
residential buildings, utilize the follow ng
Sections: 08 51 13 ALUM NUM W NDOWs, 08 52 00 WOOD
W NDOWB, or 08 53 00 PLASTI C W NDOWS.

Desi gner mnust verify availability and adequate
conpetition for products energy perfornance
requi renents before specifying and edit as needed.

NOTE: STC levels higher than 35 may require costly
design nodifications and special glazing. STC
addresses construction subject to interior sound
frequencies and does not include all typica

out door frequencies; Qutside-Inside Transm ssion
Cass (O TC) was devel oped to eval uate an expanded
sound-frequency range generally considered to be
nore reflective of exterior noise conditions inposed
on the building envel ope such as road, rail, and
airplane traffic.
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[ Two] [ Three] panes of gl ass separated by a dehydrated airspace[, filled
with argon gas][, filled with krypton gas,][, filled with aerogel] and
hermetically seal ed, conform ng to ASTM E2190. Subnit performance and
compl i ance docunentation for each type of insulating glass.

[ I'nsul ated glass units nust have a Solar Heat Gain Coefficient (SHGC
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2.

maxi mumof [_ ] determined according to NFRC 200 and a U-factor naxinmum
of [__ ] Wper square mby K Btu per square foot by hr by degree F in
accordance with NFRC 100.

[ See section[s][__ ] for energy perfornmance requirenents for glazed
systens (glazing and franes).] |[d azed panels nust be rated for not |ess
than [26] [30] [35] [__ ] Sound Transm ssion Cass (STC) when tested for
| aboratory sound transm ssion | oss according to ASTM E90 and determ ned by
ASTM E413.]

Di nensi onal tol erances nust be as specified in | GVA TB-1200. Spacer nust
be bl ack, roll-formed, [thin-gauge, C-section steel] [steel-reinforced
butyl rubber] [thermally broken al um nunj [pol yurethane and silicon foans],
with bent or tightly welded or keyed and sealed joints to conpletely sea
the spacer periphery and elimnate nmoisture and hydrocarbon vapor

transm ssion into airspace through the corners. Primary seal nust be
conpressed pol yi sobutyl ene and the secondary seal nust be a specially
formul ated silicone.
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NOTE: Delete internmediate light if triple glazing
is not required.

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

The inner light nmust be [ ASTM C1172, clear annealed flat glass Type |
Class |, Quality q3] [ASTM C1036, Type I, Cass 1, Qality q4, [___
inch thick] [ASTM C1048, G ade B (fully tenpered), Style | (uncoated), Type
I, Cass 1 (transparent), Qality 94, [___ ] mminch thick]. [The
intermedi ate |ight nmust be [ ASTM Cl1172, clear annealed flat glass Type |
Class |, Quality q3] [ASTM C1036, Type I, Class 1, Qality q4, [___
inch thick] [ASTM Cl1048, Grade B (fully tenpered), Style |I (uncoated), Type
I, Cass 1 (transparent), Qality g4, [___ ] mminch thick].] The outer
I'ight rmust be [ ASTM C1036, Type |, Cass [1 (transparent)] [2 (tinted heat
absorbing)], [2 (solar-reflective)], Quality q4, [___ ] mminch thick] [
ASTM C1048, Grade B (fully tenpered), Style | (uncoated), Type I, Cass [1
(clear)] [2 (tinted heat absorbing)][solar-reflective], Quality q4, [___ ]
mm i nch thick].

3.1 Low Emi ssivity Coatings

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

NOTE: Low enmissivity coating should be on the air
space surface of the inner pane of glass (the nunber
3 surface) in heating-dom nated buil di ngs, and on
the nunber 2 surface (inside surface of the exterior
pane) in cooling-dom nated buil di ngs.

NOTE: Design nust neet the requirenments of UFC
1-200-02, "Hi gh Performance and Sustai nabl e Buil di ng
Requi rement s" whi ch i nvokes the requirenments within
UFC 3-101-01, "Architecture". UFC 1-200-02 and UFC
3-101- 01 neke references throughout to various
ASHRAE docunents governing energy efficiency and
requi renents for the conponents of building envel ope
design including fenestrati ons and gl azi ng.
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Interior and exterior glass panes for LowE insulating units nust be Type
annealed flat glass, Cass [1l-clear] [2-tinted] with anti-reflective

SECTION 08 81 00 Page 23



| ow-em ssivity coating or heat-strengthened or fully tenpered gl ass
complying with ASTM C1048, Condition C on [No. 2 surface (inside surface of
exterior pane)][No. 3 surface (inside surface of interior pane)], Quality
g3 - glazing select, conform ng to ASTM C1036. d ass performance nust be U
val ue maxi mumof [ ] [WnR-K] [Btu/hr-ft2-F], Solar Heat Gin
Coefficient (SHGC maxinmumof [ ]. Color nmust be [green] [gray]
[bronze] [blue] [__ ]

2.4 PLASTI C GLAZI NG

NOTE: Plastic glazing may be used in sone areas
where high resistance to breakage is required, but
conbustibility nust be considered in the design.
See manufacturers' literature for many types
avai l able. Do not specify plastic for glazing
unpr ot ect ed openi ngs, for roof panels, or for
skylights w thout consulting UFC 3-600-01, "Fire
Protection Engineering for Facilities" and
NAVFACENGCOM Code 04F.
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NOTE: Pol ycarbonate is nore expensive than acrylic
and should only be selected for |ocations which are
hi ghly vul nerable to vandalism or other types of
abuse. Avoid polycarbonate if possible due to
potentially hazardous constituent chemnicals

(i ncluding Bi sphenol A). Were only one material is
used in the project, the other one should be del et ed.

Where translucent plastic sheets are required,

| ocations will be shown on the contract draw ngs.
The following will be added at the end of the
paragraph:

"Transl ucent sheets, where shown, nust be white
having light transnmission of [__ ] percent for
sheets [ ] mminches thick, or clear with matte
finish."

The light transm ssion required for a particul ar
sheet thickness will be selected fromplastic sheet
manuf acturer's catal ogs.

Acrylic-plastic is a conbustible material and nust
not be used in areas where exposure to fire would
create a hazard condition

Consi der glazing with aerogel insulation between two
panel s of plastic, producing the highest visual
transmittance with the highest insulation values
currently available. Plastic glazing nust have a
U-factor maxi num of the specified U-factor for
insulating glass units. Verify availability and
cost before specifying aerogel
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Pl astic glazing nust have a U-factor naxi mum of [ ] Wper square mby K
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Btu per square foot by hr by degree F. [Plastic glazing nust include a
[16][32] [ ] m[0.63][1.26][__ ] inch layer of aerogel between
panels.]

Certificates stating that the plastic glazing neets the specified
requirenents. Labels or manufacturers marking affixed to the glass will be
accepted in lieu of certificates.

.4.1  Acrylic Sheet

ASTM D4802, [Type |, regular] [Type Il, heat resistant,] [clear and snooth
on both sides] [translucent, textured on both sides,] [gray tint,] [bronze
tint,] ultraviolet stabilized, [scratch resistant,] [__ 1 [6] [ ] mMm
[0.236] [ ] in. thick.

4.2 Pol ycar bonat e Sheet

ANSI Z97.1, [C ear and snooth both sides] [Translucent, textured both
sides] [Gray tint] [Bronze tint] [mar-resistant] [high abrasion resistant],
ultraviolet stabilized, [ ] mminch thick and listed in UL MEAPC as
burgl ar resisting.

. 4.3 Extruded Pol ycarbonate Profil ed Sheet

Provide [double] [triple] walled, surface treated for inproved W
resistance, offering thermal efficiency and inpact strength.

.4.4 Bul | et - Resi stant Pl asti ¢ Sheet

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

NOTE: Bullet-resisting glazing material is
avai l able in four power ratings to resist scattered
shots from (1) medi um power snall arms (MSA); (2)

hi gh- power small arms (HSA); (3) super-power smal
arns (SSA); and (4) high-power rifles (HR)

Bul l et-resisting acrylic sheet is listed by UL for
MBA rating only and is 25.4 mm one inch thick.

Bul | et -resisting pol ycarbonate sheet is listed for
MSA 25.4 mm one inch and for HSA and SSA ratings
31.8 mMm 1 1/4 inch. Consult manufacturers for exact
t hi cknesses and availability.

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

Cast acrylic sheet or mar-resistant polycarbonate sheet laminated with a
special interlayer, and listed in UL 752 as bullet resisting, Cass [I]
[1E] [1reey], [clear] [ ] incolor.[ Provide [__ 1.1

.5 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 recomrendations, unless specified otherw se herein. Do
not use metal sash putty, nonskinning conmpounds, nonresilient preformnmed
seal ers, or inpregnated preforned gaskets. Materials exposed to view and
unpai nted nust be gray or neutral color. Sealant testing nust be perforned
by a testing agency qualified according to ASTM C1021

Submit gl ass manufacturer's recommendations for setting and sealing

materials and for installation of each type of glazing materia
specified.[ Include cleaning instructions for plastic sheets.]
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.5.1 Putty and d azi ng Conmpound

Provi de gl azi ng conpound as recomrended by manufacturer for face-glazing
metal sash. Putty nust be linseed oil type. Do not use putty and gl azing
conmpounds with insulating glass or |am nated gl ass.

.5.2 d azi ng Conpound

Use for face glazing metal sash. Do not use with insulating glass units or
| am nated gl ass.

.5.3 Sealants

Provi de el astoneric [and structural] seal ants.

.5.3.1 El ast omeri ¢ Seal ant

ASTM C920, Type S, Grade NS, Cass 12.5, Use G Use for channel or stop
gl azing [wood] [and] [netal] sash. Sealants nust be chenically conpatible
with setting blocks, edge blocks, and sealing tapes[, with sealants used in
manuf acture of insulating glass units] [, and with plastic sheet]. Color
of seal ant must be white.

.5.3.2 Structural Seal ant

ASTM C1184, Type S.

.5.4 Joint Backer

Joi nt backer nust have a diameter size at |east 25 percent larger than
joint width; type and material as recommended in witing by glass and

seal ant manuf act urer.

.5.5 d azi ng Tapes

.5.5.1 Back- Beddi ng Mastic d azing Tapes

Preformed, butyl-based, 100 percent solids elastoneric tape; nonstaining
and nonmigrating in contact with nonporous surfaces; with or w thout spacer
rod as recommended in witing by tape and gl ass manufacturers for
application indicated; and conplying with ASTM C1281 and AAMA 800 for
products indicated bel ow

a. AAMA 804.3 tape, where indicated.

b. AAMA 806.3 tape, for glazing applications in which tape is subject to
conti nuous pressure.

c. AAMA 807.3 tape, for glazing applications in which tape is not subject
to continuous pressure.

.5.5.2 Expanded Cel lul ar d azi ng Tapes

Cl osed-cell, PVC foamtapes; factory coated w th adhesive on both surfaces;
and conplying with AAVA 800 for the foll owi ng types:

a. AAMA 810.1, Type 1, for glazing applications in which tape acts as the
primary seal ant.
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2.

b. AAMA 810.1, Type 2, for glazing applications in which tape is used in
conbination with a full bead of I|iquid sealant.

5.6 Seal i ng Tapes

Preformed, sem solid, PVC-based material of proper size and conpressibility
for the particular condition, conplying with ASTM D2287. Use only where

gl azi ng rabbet is designed for tape and tape is recommended by the glass or
seal ant manufacturer. Provide spacer shinms for use with conpressible
tapes. Tapes nust be chenmically conpatible with the product being set.

.5.7 Setting Bl ocks and Edge Bl ocks

Cl osed-cell neoprene setting bl ocks nust be dense extruded type conformng
to ASTM C509 and ASTM D395, Method B, Shore A duroneter between 70 and 90.
Edge bl ocki ng nust be Shore A duroneter of 50 (plus or mnus 5). Provide
silicone setting bl ocks when blocks are in contact with silicone seal ant.
Profiles, lengths and | ocations nust be as required and recomended in
witing by glass manufacturer. Block color rmust be [black][__ ].

.5.8 d azi ng Gaskets

A azi ng gaskets nust be extruded with continuous integral | ocking

proj ection designed to engage into netal gl ass hol ding nmenbers to provide a
wat ertight seal during dynanic |oading, building novenents and thernma
movenents. d azing gaskets for a single glazed openi ng nust be conti nuous
one-piece units with factory-fabricated injection-nolded corners free of
flashing and burrs. d azing gaskets nust be in lengths or units
recomended by nanufacturer to ensure against pull-back at corners.

Provi de gl azing gasket profiles as reconmmended by the manufacturer for the
i nt ended application

.5.8.1 Fi xed @ azi ng Gaskets

Fi xed gl azi ng gaskets nust be cl osed-cell (sponge) snpboth extruded
conpressi on gaskets of cured elastoneric virgin neoprene conpounds
conform ng to ASTM C509, Type 2, Option 1.

.5.8.2 Wedge d azing CGaskets

Wedge gl azi ng gaskets nust be high-quality extrusions of cured elastoneric
Vi rgi n neoprene conpounds, ozone resistant, conform ng to ASTM C864, Option
1, Shore A duroneter between 65 and 75.

.5.8.3 Al unmi num Frami ng d azi ng Gaskets

d azing gaskets for alum num fram ng nust be pernmanent, elastic,
non-shrinking, non-mgrating, watertight and weathertight.

.5.9 Accessories

Provide as required for a conplete installation, including glazing points,
clips, shins, angles, beads, and spacer strips. Provide noncorrodi ng netal
accessories. Provide priner-sealers and cl eaners as recommended by the

gl ass and seal ant manufacturers. Use ASTM Cl1087 to determn ne whet her
primng and other specific joint preparation techniques are required to
obtain rapid, optinmm adhesi on of gl azing sealants to surface.
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[2.6 M RRCR ACCESSORI ES
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NOTE: Use for Army projects only. Navy projects
will specify Mrrors and Accessories in Division 10,
Specialties.

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

2.6.1 Mastic

Mastic for setting mrrors nust be a [polyner] [ ] type mirror mastic
resistant to water, shock, cracking, vibration and thermal expansion.
Provide nmastic conpatible with mirror backing paint, and as approved by
m rror nmanufacturer.

2.6.2 Mrror Franes

Provide mirrors with mrror frames (J-nold channels) fabricated of
one-piece roll-formed Type 304 stainless steel with No. 4 brushed satin
finish and conceal ed fasteners which will keep mirrors snug to wall.
Frames nmust be 32 by 6 by 6 nm 1-1/4 by 1/4 by 1/4 inch continuous at top
and bottomof mirrors. Concealed fasteners of type to suit wall
construction nmaterial nust be provided with mrror franes.

2.6.3 Mrror dips

Provide clips with conceal ed fasteners of type to suit wall construction
material.

] PART 3 EXECUTI ON

Any materials that show visual evidence of biological growh due to the
presence of noisture nust not be installed on the building project.

3.1 PREPARATION

Preparation, unless otherw se specified or approved, nust conformto

appl i cabl e recommendations in the GANA d azi ng Manual, GANA Seal ant Manual ,
| GVA TB- 3001, | GVA TM 3000, and manufacturer's recomendati ons. Determ ne
the sizes to provide the required edge cl earances by neasuring the actual
opening to receive the glass. Gind snoboth in the shop gl ass edges that
will be exposed in finish work. Leave labels in place until the
installation is approved, except renove applied | abels on heat-absorbing
glass and on insulating glass units as soon as glass is installed. Securely
fix movable itens or keep in a closed and | ocked position until glazing
conpound has thoroughly set.

3.2 GLASS SETTI NG

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

GANA d azi ng Manual, GANA Seal ant Manual, | GVA TB-3001, | GVA TM 3000, and
manufacturer's recomendati ons. Al um num wi ndows, wood doors, and wood

wi ndows may be gl azed in conformance with one of the gl azing nethods
described in the standards under which they are produced, except that face
puttying with no bedding will not be permitted. Handle and install glazing
materials in accordance with manufacturer's instructions. Use beads or
stops which are furnished with itens to be glazed to secure the glass in
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place. Verify products are properly installed, connected, and adjusted.
2.1 Sheet d ass

Cut and set with the visible lines or waves horizontal

.2.2 Patterned G ass

Set glass with one patterned surface with snooth surface on the weat her
side. When used for interior partitions, place the patterned surface in
same direction in all openings.

. 2.3 Insulating dass Units

Do not grind, nip, or cut edges or corners of units after the units have
left the factory. Springing, forcing, or twisting of units during setting
will not be permtted. Handle units so as not to strike franes or other
objects. Installation nust conformto applicable recommendations of

| GVA TB- 3001 and | GVA TM 3000.

.2.4 Installation of Wre d ass

Install glass for fire doors in accordance with installation requirenents
of NFPA 80.

.2.5 Installati on of Heat-Absorbing d ass

Provide glass with clean-cut, factory-fabricated edges. Field cutting wll
not be pernitted.

.2.6 Install ation of Lam nated d ass

Sashes which are to receive | am nated gl ass nust be weeped to the outside
to all ow water drainage into the channel

2.7 Pl asti c Sheet

Conformto manufacturer's recomendati ons for edge cl earance, type of
seal ant and tape, and nethod of installation

.3 CLEANING

Clean gl ass surfaces and renove | abels, paint spots, putty, and other
defacenent as required to prevent staining. d ass nust be clean at the
time the work is accepted.[ Cean plastic sheet in accordance with
manuf acturer's instructions.]

.4 PROTECTION
Protect glass work inmediately after installation. Identify glazed
openi ngs with suitable warning tapes, cloth or paper flags, attached with

non- st ai ni ng adhesives. Protect reflective glass with a protective
material to elimnate any contanination of the reflective coating. Place
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protective nmaterial far enough away fromthe coated glass to allow air to
circulate to reduce heat buil dup and noi sture accunul ati on on the gl ass.
Upon renmoval , separate protective materials for reuse or recycling. Renpve
and repl ace glass units which are broken, chipped, cracked, abraded, or

ot herwi se danmaged during construction activities with new units.

.5 SCHEDULE

Sone netric neasurenents in this section are based on nat henatica
conversion of inch-pound nmeasurenents, and not on netric neasurenent
commonly agreed to by the nmanufacturers or other parties. The inch-pound
and nmetric measurenents are as foll ows:

PRODUCTS INCH-POUND METRIC
Glass 1/8 inch 3 mm
3/ 16 inch 4.5 mm
7/ 32 inch 6 mMm
1/ 4 inch 6 mMm
3/ 8 inch 10 nm
Interlayer 0. 015 inch 0.38 nm
G azi ng Channel s 1/4 inch 6 nm

End of Section --
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