
GREENER GLASS:  
Sustainable Design & Advanced, 
Fire-Rated Glass Technologies
Novel glazing systems that 
provide fire-resistive and 
fire-protective assemblies for 
fire-rated interior partitions 
and perimeter enclosures are 
also shown to contribute a 
number of environmental and 
performance benefits. The 
relative benefits of fire-rated 
glass for green building are 
reviewed in this continuing-
education article.

At Ohio’s Cleveland Clinic,  
fire-rated glazing is used to bring  
daylight indoors to benefit patients. 
Photo courtesy of  SaftiFirst
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When the new San Francisco Public 
Utilities Commission (PUC) headquarters 
opened in early 2013, building profession-
als reacted positively to its green creden-
tials: Certified LEED Platinum by the U.S. 
Green Building Council and among the 
lowest energy-use profiles for a Class A 

office building, the design by KMD Archi-
tects pushed the outside of the sustainabil-
ity envelope. Unlike many similar projects, 
the primary façade featured an unusually 
transparent stairwell that enhances security 
for occupants while also making a strong, 
symbolic design statement about the San 
Francisco PUC and its mission to be more 
open and accountable to the metropolitan 
area it serves. KMD Architects also used 
this transparent circulation and egress ele-
ment to bring more natural light deep into 
the building and to open up broad outdoor 
views for all 14 stories of the tower.
      The benefits of the novel design ap-
proach are many, including the light and 
views that elevate indoor environmental 
quality (IEQ) to LEED Platinum levels.  
Yet, as Adam Bird, a project manager from 
the general contractor Webcor Builders  
explains, “This is an exit enclosure, so it 
also needed to be fire-rated up to 2 hours.”

      Enter the class of materials known as 
fire-rated glazing systems, which include 
fire-protective and fire-resistive glass 
formulations for glass separations that 
meet or exceed life-safety codes while 
opening up opaque walls for the benefit of 
occupants and the environment. For San 
Francisco PUC headquarters, both the 
LEED program reviewers and fire marshals 
were satisfied through the use of a novel, 
aluminum-clad wall-framing product in a 
clear anodized finish (to match nonrated 
framing) capturing 2-hour, fire-resistive 
glass panels.
      The glass panels are typical of state-
of-the-art glass materials for fire-rated 
applications. The glass and framed as-
semblies must be tested to block radiant 
heat transfer as per ASTM E119, Standard 
Test Methods for Fire Tests of Building 
Construction and Materials, for a success-
ful fire exposure of 60 to 120 minutes, fol-
lowed by the application of the hose stream 
test. They also meet federal impact safety 
standards per the Consumer Product 
Safety Commission (CPSC) certification 
rules applicable to architectural glazing 
materials installed in hazardous locations, 
notably CPSC 16 CFR 1201, Categories I 
and II.
      In addition, the glass panels can be 
engineered to meet fundamental perfor-
mance criteria for green building. For the 
PUC building, the glass panels feature a 
sound transmission classification (STC) 
of 44. Depending on the framing systems 
used, the National Fenestration Rating 
Council (NFRC) has shown the glazing 
assemblies to achieve U-factors of 0.34 or 

better when insulated with a low-emissiv-
ity (low-E) solar control glass. With these 
glazing products – typical of much green 
building today – a solar heat-gain coeffi-
cient of 0.27 or better can also be achieved. 
Last, a condensation resistance (CR) rating 
per NFRC of 55 is possible, where a 50 
is often used as a baseline or minimum 
performance level.
      As a side note, the San Francisco PUC 
glazing systems were manufactured within 
500 miles of the job site, adding fortunate 
LEED points for the use of local materials.

FIRE SAFETY AND GREEN BUILDING
The new and critically acclaimed office 
project in San Francisco is hardly unique. 
Across the country and in many offshore 
markets, building teams are using novel, 
fire-rated glazing techniques to meet both 
environmental goals and best practices in 
life safety. Many of these projects use the 
glass in floor-to-ceiling expanses, stretch-
ing up to 20 feet clear across or more.  

For Central Carolina Technical College, the architect  
LS3P Associates used 1-hour rated glass partitions. 

Photo courtesy of  LS3P Associates (credit)

The benefits of the novel  
design approach are many,  
including the light and views 
that elevate indoor environ-
mental quality (IEQ) to LEED 
Platinum levels.

Even for fire separation, glass can be used 
to improve internal communications. 



    “We have witnessed decades of research 
into what makes a workplace successful 
and productive,” says Diana San Diego of 
Safti First, which makes fire-rated glass and 
framing systems. “What is most fortunate 
is that building teams can use glass separa-
tions to bring in controlled daylight and 
open up views to the outdoors, which are 
proven IEQ benefits, with no compromise 
in meeting safety regulations. The key is to 
creatively apply today’s robust fire-protec-
tive and -resistive glazing systems.”
      These technologies also dovetail with 
recent trends in sustainable design, such 
as the focus on resiliency – the ability to 
withstand severe weather, for example –  
as well as life-cycle analysis (LCA) and  
occupant health.
      In terms of resilient and sustainable 
design, the intended use of fire-rated glass 
is for passive fire protection, or PFP, which 
has numerous environmental and health 
benefits. PFP is one of three types of build-
ing structural fire protection and fire safety, 
along with active fire protection – the use 
of manual or automatic fire detection and 
fire suppression systems – and fire preven-
tion, which includes operational practices 
for minimizing ignition sources, respond-

ing to emergencies, and preparing to use 
fire-related systems properly.
     By contrast, PFP attempts to contain 
fires or slow their spread through the use 
of fire-resistant construction. Wall, floor 
and door assemblies, for example, must 

comply with jurisdictional listings and ap-
provals, as well as meet relevant standards 
and any building code requirements for 
testing, installation, detailing and mainte-
nance of the PFP elements. PFP assemblies 
must limit the spread of fire, smoke, and 
the effects of radiant heat – capabilities that 
are not traditionally associated with glass 
assemblies. Yet there are many proven fire-
rated glazing materials that provide this 
level of safety, including windows, window 
walls, vision panels, curtain walls, store-
fronts and more.

     To qualify as a PFP product or system, 
fire tests are conducted to determine its 
ability to maintain the item itself or the 
protected side of the assembly. Materials 
and assemblies that meet the test criteria 
are used through compartmentation of 
the building design to contain a fire in the 
area of its origin. This limits the spread of 
smoke and flame for a certain period of 
time, allowing building occupants time 
to evacuate safely. PFP products include 
firestopping materials, fire walls, and 
fire-rated doors, which will typically bear 
a certification rating expressed in hours of 
fire resistance: a 1-hour door or a 2-hour 
wall, for example.
     One fundamental benefit of PFP and 
compartmented construction has been the 
preservation of buildings through and fol-
lowing fire events – even major fires. The 
technique helps reduce the loss of com-
ponents and materials, with the environ-
mental benefit of reduced resource needs 
including raw materials, manufacturing 
energy and resources for construction, 
reconstruction and renovations required 
due to fire damage.
      Yet there are other environmental 
and health benefits related to fire-rated 

One benefit of PFP and  
compartmented construction 
has been the preservation  
of buildings through and 
following fire events – even 
major fires.

For a unique adaptation, the Univsersity of Michigan Law School matched historic stained-glass windows with 2-hour fire-resistive glass panels. 



construction that would be seen as integral 
to sustainable design and green building. 
Some of those are beyond the scope of this 
article, which focuses on the benefits of 
fire-rated glass and glazing. Yet for glass, 
there are many to consider. Start with site 
planning and building enclosure design: 
Using fire-rated glass for the envelope 
allows flexibility in building orientation 
and passive solar energy use, potentially 
reducing costs for initial sitework as well 
as allowing for controlled solar heating of 
the building during cold weather. Properly 
employed, this can benefit overall energy 
efficiency as well as occupant thermal 
comfort. Passive solar heating is a form of 
renewable energy, which may contribute to 
certification standards for whole-building 
energy analysis, as practiced for LEED 
for New Construction (LEED-NC), the 
International Energy Conservation Code 
(IECC), the International Green Construc-

tion Code (IGCC), and two key standards 
promulgated by ASHRAE, formerly the 
American Society of Heating, Refrigerating 
and Air Conditioning Engineers: ASHRAE 
90.1 – Energy Standard for Buildings Ex-
cept Low-Rise Residential Buildings, and 
ASHRAE 189.1 – A Sustainability Code, 
which serves as a standard for the design 
of high- performance, green buildings.
      Fire-rated glazing also affords numer-
ous benefits to IEQ that have a positive 

impact on human health and productivity, 
with proven benefits in some cases for stu-
dent performance in schools and patient 
outcomes in healthcare settings. Among 
those are daylighting and outdoor views, 
which are shown to provide some salutary 
effects. Daylighting can also be used to re-
duce electrical lighting loads. In addition, 
green-building certifications may consider 
occupant safety and security as well as 
visual comfort, which can be improved 
with the proper use of glass enclosures 
and glass interior partitions. As another 
example, green building standards often 
favor the use of environmentally preferable 
materials and products, such as those with 
zero offgassing from volatile organic com-
pounds (VOCs) or urea-formaldehydes.
      Last, life-cycle assessment or analysis 
(LCA) is a credible way to demonstrate the 
environmental impacts of building mate-
rial choices. An LCA provides a compre-

hensive overview of significant product 
environmental impacts, such as energy 
efficiency, durability and environmental 
performance. “The first LCA was pub-
lished in 1969, and thousands, if not mil-
lions of LCA studies have been performed 
in the last 40 years,” says Dr. Rita Schenck, 
an executive with the American Center for 
Life Cycle Assessment. “LCA practice is 
standardized through ISO standards,” she 
adds, and there are also other LCA meth-

ods promulgated by certifying groups.

LEED-NC AND FIRE-RATED GLASS
The LEED certification system has had 
an LCA pilot credit for a number of years 
(Pilot Credit 1: Life Cycle Assessment 
of Building Assemblies and Materials), 
and it seems likely to become a part of 
the program. This would make sense for 
LEED: The rating system has always had a 
global mindset that considers the impacts 
of building choices far beyond the confines 
of the job site.
      Indeed, it is important to recognize 
that the credits in the LEED rating system 
are focused on assessing the building as a 
whole. For example, in the calculation for 
the Recycled Content credit (MR Credit 
4), the percent recycled content value of 
all building materials containing post-
consumer and/or preconsumer elements is 
compared to the total cost of all building 
materials used for the construction project. 
As a result, no one product or material 
alone can earn LEED credit points. Rather, 

building products can contribute toward 
earning LEED points on a project. For fire-
rated glass and framing systems, an analy-
sis of LEED-NC 2009 reveals a number of 
areas where there is a significant contribu-
tion toward earning credits.
      Energy & Atmosphere (EA). Within 
this category there is a prerequisite to any 
LEED certification as well as Credit 1, a 
single point for optimizing energy perfor-
mance.
      Fire-rated glazing systems are effective 
at contributing to maximizing daylight use 
within a building, which can deliver vast 
benefits in terms of energy performance. 
The use of glass at the enclosure is essen-
tial to reducing lighting power densities 
(LPDs) within interior occupied spaces.  
Yet it is the use of glass for interior parti-
tions that must be rated up to 1 hour or 2 
hours where the daylight strategy becomes 
even more effective. In these cases, daylight 
travels unimpeded from the perimeter 
through wall assemblies that are often 

For LEED-rated interiors, glass partitians help bring daylight deeper into the building.

Fire-rated glazing systems  
are effective at contributing  
to maximizing daylight use 
within a building, which can 
deliver vast benefits in terms 
of energy performance. 



opaque. “An often-overlooked element in a 
successful daylighting design is the interior 
design,” notes Gregg D. Ander, FAIA, of 
Southern California Edison, in the Whole 
Building Design Guide, adding that “the 
reflectance of interior finishes, and the 
location of any interior partitions, must all 
be evaluated.”
      In addition, “Using fire-rated glass can 
help maximize light penetration even from 
artificial lighting,” says San Diego. “This is 

achieved by extending light transmittance 
into areas where opaque walls have often 
been the norm.”
      For these reasons, for the Prerequi-
site 2 – Minimum Energy Performance 
in LEED-NC, fire-rated glazing can be 
valuable for its daylighting properties 
in achieving the required energy per-
formance levels. It can also contribute 
to Credit 1 – Optimize Energy Perfor-
mance. In fact, most technically advanced, 
fire-resistive glazings can be specified as 
insulated panels, and they are typically 
available in low-E or energy performance 
formulations, which provide for low U-
factors, low SHGC in cooling climates, 
and high light-to-solar gain (LSG) ratios, 
which compare SHGC and visible light 
transmittance (VLT) values to show the 
relative efficiency of the glass in transmit-
ting daylight while blocking heat gains. 
(See sidebar, “Glass Performance Basics,” 
on page TK.) The NFRC is a good resource 
for certified ratings on a given glass-and-
framing product’s U-factor, SHGC, and 
condensation resistance.
 

Materials & Resources (MR). 
Several credits within the Materials & 
Resources section relate to and support 
the use of fire-protective and fire-resistive 
glass systems. The first is Credit 2 – Con-
struction Waste Management, which 
awards points based on construction waste 
diverted from the landfill, though waste 
avoidance is not recognized. In general, 
glass products are highly efficient in terms 
of resource use: They are trucked to the 

construction site in zero-
waste quantities. Damaged 
materials – both the glass 
panels and metal framing 
– are recyclable and often 
returnable to the contractor, 
fabricator or manufacturer. 
Glass is typically delivered on 
wood pallets or in shipping 
boxes made from recycled 
materials, which is often 
reused or recycled after the 
project is complete.
      The LEED-NC Credits 
4.1 and 4.2 are for recycled 
content in selected building 
materials. Metal portions 
of glass framing contains 
recycled content that can 

contribute to these credits, including steel 
and aluminum. The glass – made mainly 
of sand, which is considered a “perpetual 
resource” by many conservationists – may 
also include recycled glass content, though 
this may not be typical of all technical 
products including fire-rated formulations. 
Glass manufacturer specifications tend to 
provide accurate data on recycled content.
Today’s fire-resistive, aluminum-clad 
framing system range in fire ratings from 
20 minutes to 120 minutes. Their steel sub-
structure contains about 30% pre-consum-
er recycled content, by weight; similarly, 
the aluminum used for decorative cladding 

is generally about 25% preconsumer stock. 
While their total contribution must be 
weighed against other materials used on 
the project, glass and metal are relatively 
heavy materials and may be an important 
part of the calculations for Credit 4.

Beyond the benefits of recy-
cling, LEED-NC’s credits 5.1 
and 5.2 recognize the use of 
regionally produced materials. 

Fire-rated glazing is used for windows in 
close proximity to adjacent properties. 



Beyond the benefits of recycling, LEED-
NC’s credits 5.1 and 5.2 recognize the 
use of regionally produced materials. In 
particular, the credit points are given when 
a certain portion of the project’s products 
and systems have both a raw material 
source and manufacturing facility within 
500 miles of the building project site. The 
building components and products made 
within this radius are tallied by weight and 
calculated as a percent of the total weight 
of building materials. In general, glass 
tends to be produced locally, and there 
are float-glass plants dotting the country. 
These should not be conflated with glass 
fabrication plants, where the glass pan-
els may be finished and prepared for use 
in window, wall, partition and skylight 
systems.
      It is important to note that in other 
green building programs – such as the 
IGCC and ASHRAE 189.1 – the 500-mile 
distance benchmark is adjusted if transport 
of the product occurs by rail or water. In 
fact, the distance by rail or water is mul-
tiplied by 0.25 and added to the distance 
traveled by truck, and the sum must be no 
more than 500 miles.

BETTER IEQ, MORE INNOVATIVE 
FACILITIES
Beyond these questions of material origin 
and content, LEED-NC provides for sev-
eral categories for evaluating green build-
ing projects that lend credence to the value 
of fire-rated glass systems. These include 
benefits to health and enjoyment of the 
building interiors. 

Indoor Environmental Quality (EQ). 
Perhaps most essential to the building 
project and its occupants is the IEQ Credit 
8 – for the use of daylight and providing 
views to building occupants. The daylight 
credit EQc8.1 requires lighting by natural 
sunlight and sky brightness, though it may 
include reflected or refracted daylight also. 
Views to the outdoors can also provide 
a point if more than 90% of a building’s 
regularly occupied spaces have access to 
views. According to the LEED study guide 
LEEDuser, “Buildings with views to the 
outdoors are proven to enhance produc-
tivity, testing performance, and overall 
occupant comfort and well-being.” In ad-
dition, researchers such as Roger S. Ulrich 
have shown that views for hospital patients 
can improve healthcare outcomes and may 
even influence recovery from surgery.
      The questions of views should be 
easy to settle – and it should usually be 
a straightforward path to a point for a 
typical new building. Open-plan interiors 
with low cubicle heights and transparent 
workstation panels are ideal, and enclosed 
offices can have glass partitions, sidelights 
or glass-paneled doors, or a combina-
tion of these. For walls that need to be 
fire-rated, using fire-protective and fire-
resistive glazing systems can open typically 
opaque zones – such as egress stairs and 
core areas – increasing the amount of open 
area and broadening view corridors to 
accommodate more occupants. Glare from 
unobstructed daylight and privacy issues 
in the open areas must be considered also. 
For the credit calculation, the building 

YARDSTICKS FOR GREEN BUILDING

While LEED is a commonly used tool 
for evaluating green building, there are 
many other ways to review green. A 
better tool for evaluating sustainable 
design may be found in the Principles 
of High Performance School Buildings 
developed by the Sustainable Buildings 
Industry Council (www.sbicouncil.org). 
These principles of high performance, 
sustainable building design include:

•  Environmentally responsive site  
   planning

•  Energy efficient building shell

•  Thermal comfort

•  Energy analysis

•  Renewable energy

•  Water efficiency

•  Safety and security

•  Daylighting

•  Commissioning

•  Environmentally preferable materials    
   and products

•  High performance HVAC

•  High performance electric lighting

•  Life cycle cost analysis

•  Acoustic comfort

•  Superior indoor air quality

•  Visual comfort

The Orlando VA Medical Center is designed to LEED Silver with fire-rated glass. 



team must determine where occupants are 
seated or positioned and measure their 
view angles; totals are computed for all 
floors. The calculation is similar to that for 
the daylight credit, EQc8.1: Daylight and 
Views—Daylight, according to LEEDuser, 
and ideally is done in tandem.
      Glass can be an integral part of a 
strategy to provide both daylight and 
views while still providing sound control, 
security, and privacy. This is true of areas 
not normally glazed, such as corridors 
and stairwells, which can obstruct outside 
views and light penetration.
      Another IEQ-related issue for LEED 
is Credit 4 – Low-Emitting Materials, or 
IEQc4. This credit is designed to help 
minimize VOC content and certain other 
toxics in the building’s indoor air to help 
mitigate possible negative health effects 
of air with those malignant substances. 
In general, fire-rated glass products meet 
the intent of eliminating VOCs from the 
indoor environment when used as inte-
rior walls, though there may be no direct 
recognition of this attribute in some LEED 
calculations. Other green building pro-
grams, such as the IGCC, have recognized 
glass and metal products as inherently 
nonemitting, benign materials.
      Innovation in Design (ID). Exceptional 
design is also rewarded in LEED and other 
green building programs. According to the 
U.S. Green Building Council, the intent 
of the Innovation in Design Credit 1 is to 
award teams for exceptional performance 
– for example, by exceeding a certain 
threshold significantly, such as doubling 
it – or by means of a valuable innovation 
that is not specifically addressed by LEED. 
For example, “exceptional performance” 
could include water-use reductions that 
beat the Water Efficiency Credit 3) by at 
least a third or more – 40% as opposed to 
20% or 30% as given in the credits 3.1 and 
3.2 today. Innovations can have a variety of 
meanings, as long as  they are “comprehen-
sive strategies that demonstrate quantifi-
able environmental benefits,” says the 
USGBC. These could include educational 
outreach programs, green housekeeping, 
high-volume fly ash in a novel concrete 
mix, and the like. Depending on the ap-
proach and results, the building team can 
earn up to 5 points.
      Among the recognized innovation 
credits is the Cradle to Cradle (C2C) 
certification for products. Developed by 
William McDonough and Dr. Michael 
Braungart and administered by the Cradle 
to Cradle Products Innovation Institute, 

C2C is a product rating that analyzes five 
critical quality categories to recognize 
achievement and a commitment to con-
tinuous improvement; five award levels are 
granted to products that meet the criteria. 
To earn the LEED credit, at least 2.5% of 
the total materials used on the project must 
be C2C certified. 
      Among the many C2C-certified 
products are fire-protection rated glazing 
materials made from a transparent glass-
ceramics. Options include plain ceramics 
for locations that are not impact-rated or 
safety-rated and for safety-rated filmed or 
laminated versions for doors, sidelites or 
hazardous locations designated in Chapter 
24 of the IBC. Using this glazing con-
tributes to C2C certification to a varying 
extent by adding to the total materials cost 
threshold required for this credit.
      Acoustic design is another potential 
area for Innovation in LEED-NC and 
is part of the LEED for Schools Rating 
System. The criteria in LEED for Schools 
IEQ Credit 9: Enhanced Acoustical Per-
formance credit requires that the building 
shell, classroom partitions and other core 
learning space partitions must meet the 
Sound Transmission Class (STC) require-
ments of ANSI Standard S12.60-2002, 
Acoustical Performance Criteria, Design 
Requirements and Guidelines for Schools. 
In addition, windows must meet an STC 
rating of at least 35. This is possible with a 
variety of materials including fire-protec-
tive and fire-resistive glass walls and parti-
tions, which surpass the STC requirements 
while also providing for safety, security, 
and indoor environments that are known 
to help students achieve.

GOING BEYOND LEED
Considerations of fire-rated glass systems 
and LEED-NC present two conclusions: 
that there is considerable room for using 
fire-safe glass systems in green buildings, 
and that the boundaries set by LEED offer 
building teams many opportunities to go 
beyond this limited definition of sustain-
able design. In fact, many see this as the 
reason for new initiatives such as Net Zero 
Energy Buildings (NZEBs), Passivhaus, the 
Living Building Challenge, and the Resil-
ient Design Institute.
      A truly meaningful discussion of green 
design must go beyond what is covered in
the current LEED-NC Rating System, ac-
cording to laboratory design specialist Flad 
Architects. “To move beyond the goal of 
merely reducing that footprint, and choos-
ing to eliminate a facility’s environmental 
impact altogether, requires the incorpora-
tion of new technologies, the exploration 
of new design approaches, and the modi-
fication of user behaviors,” the firm said in 
their white paper, Beyond LEED, Sustain-
able Laboratory Design. 
      The use of the term high-performance 
to describe sustainable design principles is 
a valuable framework for a discussion of 
fire-rated glass systems.
      Energy Efficient Building Shell, Ther-
mal Comfort and Energy Analysis. An 
energy-efficient building envelope is a key 
component in sustainable building design. 
Recent building projects with high-effi-
ciency enclosures have focused on several 
attributes, including continuous insulation 
(c.i., or CI) of opaque wall areas to provide 
for good thermal control. Placement of c.i. 
should be exterior to the structural steel 



members, to eliminate thermal bridg-
ing. Similarly, thermal bridging through 
window and curtain wall framing can be 
controlled by specifying thermally broken 
frames and sashes.
      Second, the use of a continuous, 
structural air barrier helps prevent air 
infiltration that can account for up to a 
third of a building’s energy losses through 
the envelope.  moisture management. A 
third concern is moisture management, 
which may include means for drainage and 
drying within the wall, such as an air space 
and weep holes, or use of a rainscreen, or 
both.
      Fourth, energy-efficient building en-
velope designs take advantage of potential 
solar impacts. In this case, a balance must 
be struck between passive solar benefits – 
such as desired heat-gain levels and natural 
light penetration – and solar control strate-
gies like shading and thermal mass. For 
glazed areas requiring fire-rated glazing, 
enclosure designs should include insulated 
glass panels, low-E and energy-perfor-
mance glass coatings, and other high-
performance, energy-saving formulations, 
which provide for a more robust enclosure 
design. Comparisons of high-efficiency, 
framed glass assemblies should include 
such variables as U-factor, SHGC, and LSG 
(light to solar gain), which building teams 

can check using NFRC certification docu-
ments provided by manufacturers. 
      Safety and Security. Sustainable design 
approaches in the past have neglected life 
safety and the security of occupants and 
premises as a vital element of the building’s 
long-term value, durability and adapt-
ability. Yet even as the LEED rating system 
and other green building standards omit 
guidance on this topic, leading building 
teams are focused on their relationship in 
terms of improving building life-cycle per-
formance. Last year, a two-day symposium 
on the subject was held in Chicago led by 
Gordon Gill, partner with Adrian Smith 
+ Gordon Gill Architecture. Organized 
by the NFPA’s Fire Protection Research 
Foundation and the American Institute of 
Architects, the meeting raised awareness 
of the synergies between fire-safety design 
and the green building movement.
      In general, fire-resistant construction 
and documented resistance to impacts and 
wind-borne debris are vital to promoting 
occupant health and safety. When specify-
ing glass enclosures, building teams should 
encourage the use of glass, framing and 
similar products that protect against fire 
and heat transmission. Along with their 
multiple fire ratings, many of the glazings 
and framing systems can be manufactured 
to provide resistance to severe impacts 

such as ballistic, hurricane and blasts.
Just as important as this “defensive archi-
tecture” approach to life safety is the use 
of communication in preventing secu-
rity breeches and other life-safety issues. 
Improved building design to enhance oc-
cupant vision and lines of sight is another 
growing trend for high-performance, 
green building. Lines of sight accomplish 
two goals when designed properly: They 
maximize visibility for security monitoring 
while also fostering “positive social inter-
action,” according to the trade group Safer 
School Design Initiative. This organization, 
along with Crime Prevention Through 
Environmental Design and the National 
Clearinghouse for Educational Facilities, 
all issue design guidelines recommending 
high-visibility lines of sight throughout 
school buildings.
      Fire-rated glass and framing options 
have been used in recent years to help 
ensure visibility in corridors, stairwells and 
other closed-off areas where security and 
safety issues range from unwanted loitering 
and personal assaults to improved response 
times following accidents or during emer-
gency events. As an example, at the David 
Eccles School of Business at the University 
of Utah, the use of double-height fire-
rated window walls to enclose a 2-hour 
rated stairwell at the building perimeter 
provided for views to the outdoors and al-
lowed natural daylight to penetrate further 
into the building. Yet this uplifting space, 
designed by MHTN Architects, also allows 
for improved security and life safety both 
night and day.
      Daylighting and Visual Comfort. As 
described, the introduction of daylight 
in buildings provides numerous proven 
salutary benefits. Recent best practices in 
daylighting encourage light penetration 
deep into occupied zones while avoiding 
glare and direct sunlight in places where 
visibility is important, such as work surfac-
es. Green building designs reflect this, with 
shallower floor plates and carefully tuned 
enclosures that mitigate glare through the 
use of solar control and shading.
      The vast majority of the new techniques 
use glass for its high potential as a basis for 
daylighting strategy. To increase the build-
ing’s capacity for light transmittance, fire-
rated glazing is used in areas that would 
often be opaque, allowing for wider and 
deeper penetration of sunlight and view 
access. A variety of tools and products are 
then used to address visual comfort, which 
can include both views to outdoor spaces 

The UC Davis Medical Center in 
Sacramento employs seismic-rated 
structures and fire-rated glass 
assemblies.



as well as avoidance of glare. Glass panels 
often incorporate patterns, fritting or ap-
plied films as a means to control or avoid 
glare.
      Environmentally Preferable Materials 
and Products. Some aspects of environ-
mentally preferable materials are captured 
in LEED’s Materials & Resources (MR) 
credit sections. However, there are a 
number of attributes that LEED does not 
consider that relate directly to these ben-
efits of fire-rated glazing systems, including 
life-cycle assessment (LCA), abundance 
of raw materials (“perpetual resources”), 
and sustainable measures in acquisition or 
manufacture of the glazing systems. Last, 
there is little incentive n terms of LEED 
credits and points to use benign, nontoxic 
materials, even though green building 
teams know that it’s best to use products 
with the lowest levels of toxic content.
The use of programs such as C2C certifica-
tions and other tools, such as environmen-
tal product declarations, or EPDs, allow 
for a way to assess product suitability and 
environmental performance outside of 
the context of LEED. Both C2C and the 
EPDs are based on product LCAs. In ad-
dition, the use of renewable and perpetual 
resources such as sand, clay and aggregate 
should be a focus of green building design. 
In spite of its technical nature, glass is 

made from some of the most abundant 
materials on earth, and most of the prod-
ucts do not include toxic materials.
Acoustic Comfort. Acoustic comfort is 
another important element in sustain-
able designs. Products and assemblies 
with high sound-transmission class (STC) 
values provide superior acoustic insulation 
between occupied spaces. STC values for 
fire-rated glass products range from 28 to 
33 for monolithic fire protective products 
and from 40 to 44 for fire-resistive tem-
pered units.
    The criteria in LEED for Schools re-
quires that windows in the building shell,
classroom, partitions and other core 
learning space partitions to meet an STC 
rating of at least 35. Many of the fire-rated 
glass products readily meet these criteria. 
Furthermore, some glass products can be 
customized to achieve higher STC ratings 
as needed.

CONCLUSION: FIRE-RATED  
GLASS IS GREEN
Novel glazing systems that provide fire-
resistive and fire-protective assemblies for 
fire-rated interior partitions and perimeter 
enclosures are also shown to contribute 
a number of environmental and perfor-
mance benefits. These go well beyond life-
safety considerations and add advantages 

for green building, including increased 
light and views that can help elevate IEQ to 
LEED Platinum levels, as shown in several 
recent commercial building projects.
      Central to these design strategies are 
fire-rated glazings and framing, which 
meet or exceed life-safety codes while 
opening up opaque walls for the ben-
efit of occupants and the environment. 
Aluminum-clad wall framing with fire-
resistive glass panels have been used in 
such projects as the San Francisco PUC 
headquarters, amply demonstrating these 
capabilities.
      For building teams, it is important to 
specify state-of-the-art glass materials for 
and framing assemblies that meet ASTM 
E119 and related codes and standards. In 
addition, project designers can ensure that 
the glass wall systems are engineered to 
meet fundamental performance criteria 
for green building, including solar con-
trol, energy efficiency, and good VLT and 
acoustical behaviors, among others. While 
the baseline performance is easier than 
ever to achieve, building teams can expect 
more – and do more – with today’s fire-
rated glazing systems.

GLASS PERFORMANCE BASICS
According to the U.S. Department of Energy, windows, doors, sky-
lights can gain and lose heat through:

• Direct conduction through the glass or glazing, frame,  and/or door.
• The radiation of heat into the building (typically from the sun) and  
   out of a house from room-temperature objects, such as people,  
   furnishings, and interior walls
• Air leakage through and around them.

These properties can be measured and rated according to the follow-
ing energy performance characteristics:
U-factor is the rate at which a window, door, or skylight conducts 
non-solar heat flow. It’s usually expressed in units of Btu/hr-ft2-oF. 
For windows, skylights, and glass doors, a U-factor may refer to just 
the glass or glazing alone. NFRC U-factor ratings, however, represent 
the entire window performance, including frame and spacer material. 
The lower the U-factor, the more energy-efficient the window, door, or 
skylight.
      Solar heat gain coefficient (SHGC) is the fraction of solar radia-
tion admitted through a window, door, or skylight -- either transmitted 
directly and/or absorbed, and subsequently released as heat inside 
a home. The lower the SHGC, the less solar heat it transmits and the 
greater its shading ability. A product with a high SHGC rating is more 
effective at collecting solar heat during the winter. A product with a 
low SHGC rating is more effective at reducing cooling loads during 
the summer by blocking heat gain from the sun. Your home’s climate, 

orientation, and external shading will determine the optimal SHGC 
for a particular window, door, or skylight.
      Air leakage  is the rate of air movement around a window, door, or 
skylight in the presence of a specific pressure difference across it. It’s 
expressed in units of cubic feet per minute per square foot of frame 
area (cfm/ft2). A product with a low air leakage rating is tighter than 
one with a high air leakage rating.

SUNLIGHT TRANSMITTANCE
The ability of glazing in a window, door, or skylight to transmit sunlight 
into a home can be measured and rated according to the following 
energy performance characteristics:
      Visible transmittance (VT) is a fraction of the visible spectrum of 
sunlight (380 to 720 nanometers), weighted by the sensitivity of the 
human eye, that is transmitted through the glazing of a window, door, 
or skylight. A product with a higher VT transmits more visible light. 
VT is expressed as a number between 0 and 1. The VT you need for 
a window, door, or skylight should be determined by your home’s 
daylighting requirements and/or whether the building team needs to 
reduce interior glare in a space.
      Light-to-solar gain (LSG)is the ratio between the SHGC and VT. It 
provides a gauge of the relative efficiency of different glass or glazing 
types in transmitting daylight while blocking heat gains. The higher the 
number, the more light transmitted without adding excessive amounts 
of heat. This energy performance rating isn’t always provided.



1. Glass materials and glass framing for  
fire-rated applications must be tested 
to block radiant heat transfer as per 
which standard?

A. ASTM 185

B. NFPA 185

C. NFRC E119

D. ASTM E119

2. Passive fire protection, or PFP, 
involves:

A. the use of manual or automatic fire 
detection and fire suppression systems.

B. containment or slowing the spread 
of fires through the use of fire-resistant 
construction.

C. operational practices for minimizing 
ignition sources, responding to emergen-
cies, and preparing to use fire-related 
systems properly.

D. none of the above.

3. Fire-rated glazing affords benefits 
to indoor environmental quality (IEQ) 
that have a positive impact on human 
health and productivity, with proven 
benefits in schools and healthcare set-
tings, such as:

A. passive solar gain and thermal gain.

B. passive fire protection.

C. daylighting and outdoor views.

D. none of the above.

4. For LEED’s Energy & Atmosphere 
(EA) Credit 1 for optimizing energy 
performance, fire-rated glazing systems 
may contribute to which energy-saving 
strategy?

A. Maximizing daylight and interior 
electrical lighting.

B. Reducing heat loads to cut HVAC 
energy needs.

C. Improving the use of roof-mounted 
solar hot-water collectors.

D. All of the above.

5. Fire-resistive glazings can provide 
high light-to-solar gain (LSG) ratios, 
which compare …

A. … emissivity to solar heat-gain coef-
ficient (SHGC).

B. … visible light transmittance (VLT) 
and U-factor.

C. … LSG and U-factor.

D. … SHGC and visible light transmit-
tance (VLT).

6. The LEED standard includes a 500-
mile distance requirement for a locally 
sourced product or material, but in 
the International Green Construc-
tion Code and ASHRAE 189.1, if the 
transportation is by rail or water the 
distance is calculated as …

A. rail or water travel is not included.

B. rail or water distance is multiplied 
by 0.25 and may not equal 500 miles 
or more, and any truck distance is not 
included.

C. rail or water distance is multiplied by 
0.25 and added to the distance traveled 
by truck, not to exceed a total of 500 
miles.

D. rail or water distance is added to the 
distance traveled by truck, and the sum 
multiplied by 0.25; the result must be less 
than 500 miles total.

7. True or False: Fire-resistive and fire-
protective glazing assemblies can use 
aluminum-clad steel framing systems 
that are both fire-rated and available 
with up to 25% or more pre-consumer 
recycled content, by weigh.

A. True

B. False

8. To earn the LEED credit for Innova-
tion in Design (ID) for using Cradle to 
Cradle (C2C) certified products, at 
least how much of the total materials 
used on a project must be C2C certi-
fied?

A. 75% or more

B. 25%

C. 2.5%

D. No credit may be earned for C2C 
product certifications.

9. For crime prevention through envi-
ronmental design, building teams may 
use glass walls to improve “lines of 
sight,” which …

A. Enhance “defensive architecture” or 
hardening or perimeter structures.

B. Maximize visibility for security moni-
toring through glazed separations.

C. Discourage social interactions among 
building occupants.

D. Reduce the ability to protect against 
flame and heat.

10. The minimum acoustic performance 
for walls in LEED for Schools requires 
that windows in the building shell, 
classroom, partitions and other core 
learning spaces must be rated for an 
STC of at least …

A. 35.

B. 28.

C. 18.

D. No ratings are provided
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