
CHAP TER 24

GLASS AND GLAZING

SEC TION 2401
GEN ERAL

2401.1 Scope. The pro vi sions of this chap ter shall gov ern the
ma te ri als, de sign, con struc tion and qual ity of glass, light-
trans mit ting ce ramic and light-trans mit ting plas tic pan els for
ex te rior and in te rior use in both ver ti cal and sloped ap pli ca tions 
in build ings and struc tures. 

2401.2 Glazing re place ment. The in stal la tion of re place ment
glass shall be as re quired for new in stal la tions.

SEC TION 2402 
DEF I NI TIONS

2402.1 Def i ni tions. The fol low ing words and terms shall, for
the pur poses of this chap ter and as used else where in this code,
have the mean ings shown herein.

DALLE GLASS. A dec o ra tive com pos ite glaz ing ma te rial
made of in di vid ual pieces of glass that are em bed ded in a cast
ma trix of con crete or ep oxy.

DEC O RA TIVE GLASS. A carved, leaded or Dalle glass or
glaz ing ma te rial whose pur pose is dec o ra tive or ar tis tic, not
func tional; whose col or ing, tex ture or other de sign qual i ties or
com po nents can not be re moved with out de stroy ing the glaz ing
ma te rial and whose sur face, or as sem bly into which it is in cor -
po rated, is di vided into seg ments.

SEC TION 2403 
GEN ERAL RE QUIRE MENTS FOR GLASS

2403.1 Iden ti fi ca tion. Each pane shall bear the man u fac turer’s 
la bel des ig nat ing the type and thick ness of the glass or glaz ing
ma te rial. The iden ti fi ca tion shall not be omit ted un less ap -
proved and an af fi da vit is fur nished by the glaz ing con trac tor
cer ti fy ing that each light is glazed in ac cor dance with ap proved
con struc tion doc u ments that comply with the pro vi sions of this
chap ter. Safety glaz ing shall be iden ti fied in ac cor dance with
Sec tion 2406.2.

 Each pane of tem pered glass, ex cept tem pered spandrel
glass, shall be per ma nently iden ti fied by the man u fac turer. The
iden ti fi ca tion la bel shall be acid etched, sand blasted, ce ramic
fired, em bossed or shall be of a type that once ap plied can not be 
re moved with out be ing de stroyed.

 Tem pered spandrel glass shall be pro vided with a re mov able
pa per mark ing by the man u fac turer.

2403.2 Glass sup ports. Where one or more sides of any pane
of glass are not firmly sup ported, or are sub jected to un usual
load con di tions, de tailed con struc tion doc u ments, de tailed
shop draw ings and anal y sis or test data as sur ing safe per for -
mance for the spe cific in stal la tion shall be pre pared by a reg is -
tered de sign pro fes sional.

2403.3 Framing. To be con sid ered firmly sup ported, the fram -
ing mem bers for each in di vid ual pane of glass shall be de signed 

so the de flec tion of the edge of the glass per pen dic u lar to the
glass pane shall not ex ceed 1/175 of the glass edge length or 3/4

inch (19.1 mm), which ever is less, when sub jected to the larger
of the pos i tive or neg a tive load where loads are com bined as
spec i fied in Sec tion 1605.

2403.4 In te rior glazed ar eas. Where in te rior glaz ing is in -
stalled ad ja cent to a walk ing sur face, the dif fer en tial de flec tion
of two ad ja cent un sup ported edges shall not be greater than the
thick ness of the pan els when a force of 50 pounds per lin ear
foot (plf) (730 N/m) is ap plied hor i zon tally to one panel at any
point up to 42 inches (1067 mm) above the walk ing sur face.

2403.5 Lou vered win dows or jalousies. Float, wired and pat -
terned glass in lou vered win dows and jalousies shall be no thin -
ner than nom i nal 3/16 inch (4.8 mm) and no lon ger than 48
inches (1219 mm). Ex posed glass edges shall be smooth.

 Wired glass with wire ex posed on lon gi tu di nal edges shall
not be used in lou vered win dows or jalousies.

 Where other glass types are used, the de sign shall be sub mit -
ted to the build ing of fi cial for ap proval.

SEC TION 2404 
WIND, SNOW, SEIS MIC

AND DEAD LOADS ON GLASS
2404.1 Ver ti cal glass. Glass sloped 15 de grees (0.26 rad) or
less from ver ti cal in win dows, cur tain and win dow walls, doors
and other ex te rior ap pli ca tions shall be de signed to re sist the
wind loads in Sec tion 1609 for com po nents and clad ding.
Glass in glazed cur tain walls, glazed store fronts and glazed
par ti tions shall meet the seis mic re quire ments of ASCE 7, Sec -
tion 9.6.2.10. Glazing firmly sup ported on all four edges is per -
mit ted to be de signed by the fol low ing pro vi sions. Where the
glass is not firmly sup ported on all four edges, anal y sis or test
data en sur ing safe per for mance for the spe cific in stal la tion
shall be pre pared by a reg is tered de sign pro fes sional. 

 The de sign of ver ti cal glaz ing shall be based on the fol low -
ing equa tion:

Fgw  ≤ Fga (Equa tion 24-1)

where:

 Fgw is the wind load on the glass com puted in ac cor dance
with Sec tion 1609 and Fga is the max i mum al low able load on
the glass com puted by the fol low ing for mula:

Fga = c1 Fge (Equa tion 24-2)

where:

Fge = Max i mum al low able equiv a lent load, pounds per
square foot (psf) (kN/m2) de ter mined from Fig ures
2404(1) through 2404(12) for the ap pli ca ble glass di -
men sions and thick ness.

c1 = Fac tor de ter mined from Ta ble 2404.1 based on glass type.
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TABLE 2404.1
c1 FACTORS FOR VERTICAL AND SLOPED GLASSa 

[For use with Figures 2404(1) through 2404(12)]

GLASS TYPE FACTOR

Single Glass

Regular (annealed) 1.0

Heat strengthened 2.0

Fully tempered 4.0

Wired 0.50

Patternedc 1.0

Sandblastedd 0.50

Laminated—regular pliese 0.7/0.90f

Laminated—heat-strengthened pliese 1.5/1.8f

Laminated—fully tempered pliese 3.0/3.6f

Insulating Glassb

Regular (annealed) 1.8

Heat strengthened 3.6

Fully tempered 7.2

Laminated—regular pliese 1.4/1.6f

Laminated—heat-strengthened pliese 2.7/3.2f

Laminated—fully tempered pliese 5.4/6.5f

a. Ei ther Ta ble 2404.1 or 2404.2 shall be ap pro pri ate for sloped glass de pend -
ing on whether the snow or wind load is dom i nant (see Sec tion 2404.2). For
glass types (ver ti cal or sloped) not in cluded in the ta bles, re fer to ASTM E
1300 for guid ance.

b. Values ap ply for in su lat ing glass with iden ti cal panes.
c. The value for pat terned glass is based on the thin nest part of the pat tern; in -

ter po la tion be tween graphs is per mit ted.
d. The value for sand blasted glass is for mod er ate lev els of sand blast ing. 
e. Values for lam i nated glass are based on the to tal thick ness of the glass and

ap ply for glass with two equal glass ply thick nesses.
f. The lower value ap plies if, for any lam i nated glass pane, ei ther the ra tio of the

long to short di men sion is greater than 2.0 or the lesser di men sion di vided by the 
thick ness of the pane is 150 or less; the higher value ap plies in all other cases.

2404.2 Sloped glass. Glass sloped more than 15 de grees (0.26
rad) from ver ti cal in sky lights, sun rooms, sloped roofs and
other ex te rior ap pli ca tions shall be de signed to re sist the most
crit i cal of the fol low ing com bi na tions of loads.

Fg = Wo – D (Equa tion 24-3)

Fg = Wi + D + 0.5 S (Equa tion 24-4)

Fg = 0.5 Wi + D + S (Equa tion 24-5)

where:

D = Glass dead load (psf)
For glass sloped 30 de grees (0.52 rad) or less from
hor i zon tal,

D = 13 tg (For SI: 0.0245 tg)
For glass sloped more than 30 de grees (0.52 rad)
from hor i zon tal,

D = 13 tg cos θ (For SI: 0.0245 tg cos θ).

Fg = To tal load, psf (kN/m2) on glass.
S = Snow load, psf (kN/m2) as de ter mined in Sec tion 1608.

tg = To tal glass thick ness, inches (mm) of glass panes and plies.
Wi = In ward wind force, psf (kN/m2) as cal cu lated in Sec tion

1609.

Wo = Out ward wind force, psf (kN/m2) as cal cu lated in Sec tion 
1609.

θ = An gle of slope from hor i zon tal.

Ex cep tion: Unit sky lights shall be de signed in ac cor dance
with Sec tion 2405.5.

 The de sign of sloped glaz ing shall be based on the fol low ing
equa tion:

Fg ≤ Fga (Equa tion 24-6)

 where Fg is the max i mum load on the glass de ter mined from
Equa tions 24-3 through 24-5, and Fga is the max i mum al low -
able load on the glass. 

 If Fg is de ter mined by Equa tion 24-3 or 24-4 above, Fga  shall
be com puted as for ver ti cal glaz ing in Sec tion 2404.1. If Fg is de -
ter mined by Equa tion 24-5 above, Fga shall be com puted by the
fol low ing equa tion:

Fga = c2 Fge (Equa tion 24-7)

where:

Fge = Max i mum al low able equiv a lent load (psf) de ter mined
from Fig ures 2404(1) through 2404(12) for the ap pli ca -
ble glass di men sions and thick ness.

c2 = Fac tor de ter mined from Ta ble 2404.2 based on glass type.

TABLE 2404.2
c2 FACTORS FOR SLOPED GLASSa

[For use with Figures 2404(1) through 2404(12)]

GLASS TYPE FACTOR

Single Glass

Regular (annealed) 0.6

Heat strengthened 1.6

Fully tempered 3.6

Wired 0.3

Patternedc 0.6

Laminated — regular pliesd 0.3/0.45e

Laminated — heat-strengthened pliesd 0.8/1.2e

Laminated — fully tempered pliesd 1.8/2.7e

Insulating Glassb

Regular (annealed) 1.1

Heat strengthened 2.9

Fully tempered 6.5

Laminated — regular pliesd 0.54/0.81e

Laminated — heat-strengthened pliesd 1.4/2.2e

Laminated — fully tempered pliesd 3.3/4.9e

a. Ei ther Ta ble 2404.1 or 2404.2 shall be ap pro pri ate for sloped glass de pend ing on
whether the snow or wind load is dom i nant (see Sec tion 2404.2). For glass types
(ver ti cal or sloped) not in cluded in the ta bles, re fer to ASTM E 1300 for guid ance.

b. Values ap ply for in su lat ing glass with iden ti cal panes.
c. The value for pat terned glass is based on the thin nest part of the pat tern; in -

ter po la tion be tween graphs is per mit ted.
d. Values for lam i nated glass are based on the to tal thick ness of the glass and

ap ply for glass with two equal glass ply thick nesses.
e. The lower value ap plies where, for any lam i nated glass pane, ei ther the ra tio of the 

long to short di men sion is greater than 2.0 or the lesser di men sion di vided by the
thick ness of the pane is 150 or less. The higher value ap plies in all other cases.
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For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa.

FIGURE 2404(1)a, b, c, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED 
RECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the ver ti cal axis is the lesser di men sion; the hor i zon tal axis is the greater di men sion.
b. The di ag o nal num ber on each graph shows the equiv a lent de sign load in psf.
c. The dashed lines in di cate glass that has de flec tion in ex cess of 3/4 inch.
d. In ter po la tion be tween lines is per mit ted. Ex trap o la tion is not al lowed.
e. For lam i nated glass, the ap pli ca ble glass thick ness is the to tal glass thick ness.
f. For in su lat ing glass panes, the ap pli ca ble glass thick ness is the thick ness of one pane.

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa.

FIGURE 2404(2)a, b, c, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the ver ti cal axis is the lesser di men sion; the hor i zon tal axis is the greater di men sion.
b. The di ag o nal num ber on each graph shows the equiv a lent de sign load in psf.
c. The dashed lines in di cate glass that has de flec tion in ex cess of 3/4 inch.
d. In ter po la tion be tween lines is per mit ted. Ex trap o la tion is not al lowed.
e. For lam i nated glass, the ap pli ca ble glass thick ness is the to tal glass thick ness.
f. For in su lat ing glass panes, the ap pli ca ble glass thick ness is the thick ness of one pane.
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For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa.

FIGURE 2404(3)a, b, c, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the ver ti cal axis is the lesser di men sion; the hor i zon tal axis is the greater di men sion.
b. The di ag o nal num ber on each graph shows the equiv a lent de sign load in psf.
c. The dashed lines in di cate glass that has de flec tion in ex cess of 3/4 inch.
d. In ter po la tion be tween lines is per mit ted. Ex trap o la tion is not al lowed.
e. For lam i nated glass, the ap pli ca ble glass thick ness is the to tal glass thick ness.
f. For in su lat ing glass panes, the ap pli ca ble glass thick ness is the thick ness of one pane.

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa.

FIGURE 2404(4)a, b, c, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the ver ti cal axis is the lesser di men sion; the hor i zon tal axis is the greater di men sion.
b. The di ag o nal num ber on each graph shows the equiv a lent de sign load in psf.
c. The dashed lines in di cate glass that has de flec tion in ex cess of 3/4 inch.
d. In ter po la tion be tween lines is per mit ted. Ex trap o la tion is not al lowed.
e. For lam i nated glass, the ap pli ca ble glass thick ness is the to tal glass thick ness.
f. For in su lat ing glass panes, the ap pli ca ble glass thick ness is the thick ness of one pane.
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For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa.

FIGURE 2404(5)a, b, c, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the ver ti cal axis is the lesser di men sion; the hor i zon tal axis is the greater di men sion.
b. The di ag o nal num ber on each graph shows the equiv a lent de sign load in psf.
c. The dashed lines in di cate glass that has de flec tion in ex cess of 3/4 inch.
d. In ter po la tion be tween lines is per mit ted. Ex trap o la tion is not al lowed.
e. For lam i nated glass, the ap pli ca ble glass thick ness is the to tal glass thick ness.
f. For in su lat ing glass panes, the ap pli ca ble glass thick ness is the thick ness of one pane.

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa.

FIGURE 2404(6)a, b, c, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the ver ti cal axis is the lesser di men sion; the hor i zon tal axis is the greater di men sion.
b. The di ag o nal num ber on each graph shows the equiv a lent de sign load in psf.
c. The dashed lines in di cate glass that has de flec tion in ex cess of 3/4 inch.
d. In ter po la tion be tween lines is per mit ted. Ex trap o la tion is not al lowed.
e. For lam i nated glass, the ap pli ca ble glass thick ness is the to tal glass thick ness.
f. For in su lat ing glass panes, the ap pli ca ble glass thick ness is the thick ness of one pane.
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For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa.

FIGURE 2404(7)a, b, c, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the ver ti cal axis is the lesser di men sion; the hor i zon tal axis is the greater di men sion.
b. The di ag o nal num ber on each graph shows the equiv a lent de sign load in psf.
c. The dashed lines in di cate glass that has de flec tion in ex cess of 3/4 inch.
d. In ter po la tion be tween lines is per mit ted. Ex trap o la tion is not al lowed.
e. For lam i nated glass, the ap pli ca ble glass thick ness is the to tal glass thick ness.
f. For in su lat ing glass panes, the ap pli ca ble glass thick ness is the thick ness of one pane.

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa.

FIGURE 2404(8)a, b, c, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the ver ti cal axis is the lesser di men sion; the hor i zon tal axis is the greater di men sion.
b. The di ag o nal num ber on each graph shows the equiv a lent de sign load in psf.
c. The dashed lines in di cate glass that has de flec tion in ex cess of 3/4 inch.
d. In ter po la tion be tween lines is per mit ted. Ex trap o la tion is not al lowed.
e. For lam i nated glass, the ap pli ca ble glass thick ness is the to tal glass thick ness.
f. For in su lat ing glass panes, the ap pli ca ble glass thick ness is the thick ness of one pane.
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For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa.

FIGURE 2404(9)a, b, c, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the ver ti cal axis is the lesser di men sion; the hor i zon tal axis is the greater di men sion.
b. The di ag o nal num ber on each graph shows the equiv a lent de sign load in psf.
c. The dashed lines in di cate glass that has de flec tion in ex cess of 3/4 inch.
d. In ter po la tion be tween lines is per mit ted. Ex trap o la tion is not al lowed.
e. For lam i nated glass, the ap pli ca ble glass thick ness is the to tal glass thick ness.
f. For in su lat ing glass panes, the ap pli ca ble glass thick ness is the thick ness of one pane.

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa.

FIGURE 2404(10)a, b, c, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the ver ti cal axis is the lesser di men sion; the hor i zon tal axis is the greater di men sion.
b. The di ag o nal num ber on each graph shows the equiv a lent de sign load in psf.
c. The dashed lines in di cate glass that has de flec tion in ex cess of 3/4 inch.
d. In ter po la tion be tween lines is per mit ted. Ex trap o la tion is not al lowed.
e. For lam i nated glass, the ap pli ca ble glass thick ness is the to tal glass thick ness.
f. For in su lat ing glass panes, the ap pli ca ble glass thick ness is the thick ness of one pane.
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For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa.

FIGURE 2404(11)a, b, c, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the ver ti cal axis is the lesser di men sion; the hor i zon tal axis is the greater di men sion.
b. The di ag o nal num ber on each graph shows the equiv a lent de sign load in psf.
c. The dashed lines in di cate glass that has de flec tion in ex cess of 3/4 inch.
d. In ter po la tion be tween lines is per mit ted. Ex trap o la tion is not al lowed.
e. For lam i nated glass, the ap pli ca ble glass thick ness is the to tal glass thick ness.
f. For in su lat ing glass panes, the ap pli ca ble glass thick ness is the thick ness of one pane.

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa.

FIGURE 2404(12)a, b, c, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the ver ti cal axis is the lesser di men sion; the hor i zon tal axis is the greater di men sion.
b. The di ag o nal num ber on each graph shows the equiv a lent de sign load in psf.
c. The dashed lines in di cate glass that has de flec tion in ex cess of 3/4 inch.
d. In ter po la tion be tween lines is per mit ted. Ex trap o la tion is not al lowed.
e. For lam i nated glass, the ap pli ca ble glass thick ness is the to tal glass thick ness.
f. For in su lat ing glass panes, the ap pli ca ble glass thick ness is the thick ness of one pane.



SEC TION 2405 
SLOPED GLAZING AND SKY LIGHTS

2405.1 Scope. This sec tion ap plies to the in stal la tion of glass
and other trans par ent, trans lu cent or opaque glaz ing ma te rial
in stalled at a slope more than 15 de grees (0.26 rad) from the
ver ti cal plane, in clud ing glaz ing ma te ri als in sky lights, roofs
and sloped walls.

2405.2 Al low able glaz ing ma te ri als and lim i ta tions. Sloped
glaz ing shall be any of the fol low ing ma te ri als, sub ject to the
listed lim i ta tions.

1. For mono lithic glaz ing sys tems, the glaz ing ma te rial of
the sin gle light or layer shall be lam i nated glass with a
min i mum 30-mil (0.76 mm) poly vi nyl butyral (or equiv -
a lent) interlayer, wired glass, light-trans mit ting plas tic
ma te ri als meet ing the re quire ments of Sec tion 2607,
heat-strength ened glass or fully tem pered glass.

2. For mul ti ple-layer glaz ing sys tems, each light or layer
shall con sist of any of the glaz ing ma te ri als spec i fied in
Item 1 above.

 An nealed glass is per mit ted to be used as spec i fied within
Ex cep tions 2 and 3 of Sec tion 2405.3. 

 For ad di tional re quire ments for plas tic sky lights, see Sec tion 
2610. Glass-block con struc tion shall con form to the re quire -
ments of Sec tion 2101.2.5. 

2405.3 Screening. Where used in mono lithic glaz ing sys tems,
heat-strength ened glass and fully tem pered glass shall have
screens in stalled be low the glaz ing ma te rial. The screens and
their fas ten ings shall: (1) be ca pa ble of sup port ing twice the
weight of the glaz ing; (2) be firmly and sub stan tially fas tened
to the fram ing mem bers and (3) be in stalled within 4 inches
(102 mm) of the glass. The screens shall be con structed of a
noncombustible ma te rial not thin ner than No. 12 B&S gage
(0.0808 inch) with mesh not larger than 1 inch by 1 inch (25
mm by 25 mm). In a cor ro sive at mo sphere, struc tur ally equiv a -
lent noncorrosive screen ma te ri  als shall  be used.
Heat-strength ened glass, fully tem pered glass and wired glass,
when used in mul ti ple-layer glaz ing sys tems as the bot tom
glass layer over the walk ing sur face, shall be equipped with
screen ing that con forms to the re quire ments for mono lithic
glaz ing sys tems. 

Ex cep tion: In mono lithic and mul ti ple-layer sloped glaz ing 
sys tems, the fol low ing ap plies:

1. Fully tem pered glass in stalled with out pro tec tive
screens where glazed be tween in ter ven ing floors at a
slope of 30 de grees (0.52 rad) or less from the ver ti cal
plane shall have the high est point of the glass 10 feet
(3048 mm) or less above the walk ing sur face.

2. Screens are not re quired be low any glaz ing ma te rial,
in clud ing an nealed glass, where the walk ing sur face
be low the glaz ing ma te rial is per ma nently pro tected
from the risk of fall ing glass or the area be low the
glaz ing ma te rial is not a walk ing sur face.

3. Any glaz ing ma te rial, in clud ing an nealed glass, is
per mit ted to be in stalled with out screens in the sloped
glaz ing sys tems of com mer cial or de tached
noncombustible green houses used ex clu sively for
grow ing plants and not open to the pub lic, pro vided

that the height of the green house at the ridge does not
ex ceed 30 feet (9144 mm) above grade.

4. Screens shall not be re quired within in di vid ual dwell -
ing units in Groups R-2, R-3 and R-4 as ap pli ca ble in
Sec tion 101.2 where fully tem pered glass is used as
sin gle glaz ing or as both panes in an in su lat ing glass
unit, and the fol low ing con di tions are met:

4.1. Each pane of the glass is 16 square feet (1.5
m2) or less in area.

4.2. The high est point of the glass is 12 feet (3658
mm) or less above any walk ing sur face or
other ac ces si ble area.

4.3. The glass thick ness is 3/16 inch (4.8 mm) or
less.

5. Screens shall not be re quired for lam i nated glass with
a 15-mil (0.38 mm) poly vi nyl butyral (or equiv a lent)
interlayer used within in di vid ual dwell ing units in
Groups R-2, R-3 and R-4 as ap pli ca ble in Sec tion
101.2 within the fol low ing lim its:

5.1. Each pane of glass is 16 square feet (1.5 m2) or
less in area.

5.2. The high est point of the glass is 12 feet (3658
mm) or less above a walk ing sur face or other
ac ces si ble area.

2405.4 Framing. In Type 1 and 2 con struc tion, sloped glaz ing
and sky light frames shall be con structed of noncombustible
ma te ri als.  In struc tures where acid fumes del e te ri ous to metal
are in ci den tal to the use of the build ings, ap proved pres -
sure-treated wood or other ap proved noncorrosive ma te ri als
are per mit ted to be used for sash and frames.  Framing sup port -
ing sloped glaz ing and sky lights shall be de signed  to re sist the
trib u tary roof loads in Chap ter 16.  Sky lights set at an an gle of
less than 45 de grees (0.79 rad) from the hor i zon tal plane shall
be mounted at least 4 inches (102 mm) above the plane of the
roof on a curb con structed as re quired for the frame.  Sky lights
shall not be in stalled in the plane of the roof where the roof
pitch is less than 45 de grees (0.79 rad) from the hor i zon tal.

Ex cep tion: In stal la tion of a sky light with out a curb shall be
per mit ted on roofs with a min i mum slope of 14 de grees
(three units ver ti cal in 12 units hor i zon tal) in Group R-3 oc -
cu pan cies as ap pli ca ble in Sec tion 101.2. All unit sky lights
in stalled in a roof with a pitch flat ter than 14 de grees (0.25
rad) shall be mounted at least 4 inches (102 mm) above the
plane of the roof on a curb con structed as re quired for the
frame un less oth er wise spec i fied in the man u fac turer’s in -
stal la tion in struc tions.

2405.5 Unit sky lights. Unit sky lights shall be tested and la -
beled as com ply ing with 101/I.S.2/NAFS Vol un tary Per for -
mance Spec i fi ca tion for Win dows, Sky lights and Glass.  The
la bel shall state the name of the man u fac turer, the ap proved la -
bel ing agency, the prod uct des ig na tion and the per for mance
grade rat ing as spec i fied in 101/I.S.2/NAFS. If the prod uct
man u fac turer has cho sen to have the per for mance grade of the
sky light rated sep a rately for pos i tive and neg a tive de sign pres -
sure, then the la bel shall state both per for mance grade rat ings
as spec i fied in 101/I.S.2/NAFS and the sky light shall com ply
with Sec tion 2405.5.2.  If the sky light is not rated sep a rately for 
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pos i tive and neg a tive pres sure, then the per for mance grade rat -
ing shown on the la bel shall be the per for mance grade rat ing
de ter mined in ac cor dance with 101/I.S.2/NAFS for both pos i -
tive and neg a tive de sign pres sure, and the sky light shall con -
form to Sec tion 2405.5.1.

2405.5.1 Unit sky lights rated for the same per for mance
grade for both pos i tive and neg a tive de sign pres sure.
The de sign of unit sky lights shall be based on the fol low ing
equa tion: 

Fg  ≤ PG (Equa tion 24-8)

where: 

Fg is the max i mum load on the sky light de ter mined from
Equa tions 24-3 through 24-5 in Sec tion 2404.2.

PG is the per for mance grade rat ing of the sky light.

2405.5.2 Unit sky lights rated for sep a rate per for mance
grades for pos i tive and neg a tive de sign pres sure. The de -
sign of unit sky lights rated for per for mance grade for both
pos i tive and neg a tive de sign pres sures shall be based on the
fol low ing equa tions: 

Fgi  ≤ PGPos (Equa tion 24-9)

Fgo  ≤ PGNeg (Equa tion 24-10)

where:

PGPos is the per for mance grade rat ing of the sky light un der
pos i tive de sign pres sure,

PGNeg is the per for mance grade rat ing of the sky light un der
neg a tive de sign pres sure, and

Fgi and Fgo are de ter mined in ac cor dance with the fol low ing: 

If WO ≥  D, where Wo is the out ward wind force, psf (kN/m2)
as cal cu lated in Sec tion 1609 and D is the dead weight of the
glaz ing, psf (kN/m2) as de ter mined in Sec tion 2404.2 for
glass, or by the weight of the plas tic, psf (kN/m2) for plas tic
glaz ing.

Fgi is the max i mum load on the sky light de ter mined from
Equa tions 24-4 and 24-5 in Sec tion 2404.2,

Fgo is the max i mum load on the sky light de ter mined from
Equa tion 24-3.

If WO < D, where Wo is the out ward wind force, psf (kN/m2)
as cal cu lated in Sec tion 1609 and D is the dead weight of the
glaz ing, psf (kN/m2) as de ter mined in Sec tion 2404.2 for
glass, or by the weight of the plas tic for plas tic glaz ing. 

Fgi is the max i mum load on the sky light de ter mined from
Equa tions 24-3 through 24-5 in Sec tion 2404.2, 

Fgo = 0. 

SEC TION 2406 
SAFETY GLAZING

2406.1 Hu man im pact loads. In di vid ual glazed ar eas, in clud -
ing glass mir rors, in haz ard ous lo ca tions as de fined in Sec tion
2406.3 shall com ply with Sec tions 2406.1.1 through 2406.1.5.

2406.1.1 CPSC 16 CFR 1201. Ex cept as pro vided in Sec -
tions 2406.1.2 through 2406.1.5, all glaz ing shall pass the
test re quire ments of CPSC 16 CFR 1201, listed in Chap ter
35. Glazing shall com ply with the CPSC 16 CFR, Part 1201
cri te ria, for Cat e gory I or II as in di cated in Ta ble 2406.1.

2406.1.2 Wired glass. In other than Group E, wired glass in -
stalled in fire doors, fire win dows and view pan els in fire-re -
sis tant walls shall be per mit ted to com ply with ANSI  Z97.1.

2406.1.3 Plas tic glaz ing. Plas tic glaz ing shall meet the
weath er ing re quire ments of ANSI Z97.1.

2406.1.4 Glass block. Glass-block walls shall com ply with
Sec tion 2101.2.5.

2406.1.5 Lou vered win dows and jalousies. Lou vered win -
dows and jalousies shall com ply with Sec tion 2403.5.

2406.2 Iden ti fi ca tion of safety glaz ing. Ex cept as in di cated in
Sec tion 2406.1.2, each pane of safety glaz ing in stalled in haz -
ard ous lo ca tions shall be iden ti fied by a la bel spec i fy ing the la -
beler, whether the man u fac turer or in staller, and the safety
glaz ing stan dard with which it com plies, as well as the in for ma -
tion spec i fied in Sec tion 2403.1. The la bel shall be acid etched,
sand blasted, ce ramic fired or an em bossed mark, or shall be of
a type that once ap plied can not be re moved with out be ing de -
stroyed.

Ex cep tions: 

1. For other than tem pered glass, la bels are not re quired,
pro vided the build ing of fi cial ap proves the use of a
cer tif i cate, af fi da vit or other ev i dence con firm ing
com pli ance with this code.

2. Tem pered spandrel glass is per mit ted to be iden ti fied
by the man u fac turer with a re mov able pa per la bel. 

2406.2.1 Multilight as sem blies. Multilight glazed as sem -
blies hav ing in di vid ual lights not ex ceed ing 1 square foot
(0.09 square me ter) in ex posed area shall have at least one
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TABLE 2406.1
MINIMUM CATEGORY CLASSIFICATION OF GLAZING

EXPOSED SURFACE
AREA OF ONE SIDE 

OF ONE LITE

GLAZING IN
STORM OR

COMBINATION
DOORS 

(Category class)

GLAZING IN
DOORS 

(Category class)

GLAZED PANELS
REGULATED BY 

ITEM 7 OF 
SECTION 2406.3 
(Category class)

GLAZED PANELS
REGULATED BY

ITEM 6 OF 
SECTION 2406.3
 (Category class)

DOORS AND
ENCLOSURES

REGULATED BY ITEM
5 OF SECTION 2406.3

 (Category class)

 SLIDING GLASS
DOORS PATIO

TYPE
(Category class)

9 square feet or less I I No requirement I II II

 More than 9 square feet II II II II II II

For SI: 1 square foot = 0.0929m2.



light in the assembly marked as indicated in Section 2406.2.
Other lights in the assembly shall be marked “CPSC 16 CFR
1201” or “ANSI Z97.1,” as appropriate.

2406.3 Hazardous locations. The following shall be consid-
ered specific hazardous locations requiring safety glazing ma-
terials:

1. Glazing in swinging doors except jalousies (see Section
2406.3.1).

2. Glazing in fixed and sliding panels of sliding door as-
semblies and panels in sliding and bifold closet door as-
semblies.

3. Glazing in storm doors.

4. Glazing in unframed swinging doors.

5. Glazing in doors and enclosures for hot tubs, whirl-
pools, saunas, steam rooms, bathtubs and showers.
Glazing in any portion of a building wall enclosing
these compartments where the bottom exposed edge of
the glazing is less than 60 inches (1524 mm) above a
standing surface.

6. Glazing in an individual fixed or operable panel adja-
cent to a door where the nearest exposed edge of the
glazing is within a 24-inch (610 mm) arc of either verti-
cal edge of the door in a closed position and where the
bottom exposed edge of the glazing is less than 60
inches (1524 mm) above the walking surface.

Exceptions:
1. Panels where there is an intervening wall or

other permanent barrier between the door and
glazing.

2. Where access through the door is to a closet or
storage area 3 feet (914 mm) or less in depth.
Glazing in this application shall comply with
Section 2406.3, Item 7.

3. Glazing in walls perpendicular to the plane of
the door in a closed position, other than the
wall towards which the door swings when
opened, in one- and two-family dwellings or
within dwelling units in Group R-2.

7. Glazing in an individual fixed or operable panel, other
than in those locations described in preceding Items 5
and 6, which meets all of the following conditions:

7.1. Exposed area of an individual pane greater than 9
square feet (0.84 m2);

7.2. Exposed bottom edge less than 18 inches (457
mm) above the floor;

7.3. Exposed top edge greater than 36 inches (914
mm) above the floor; and

7.4. One or more walking surface(s) within 36 inches
(914 mm) horizontally of the plane of the glaz-
ing.

Exception: Safety glazing for Item 7 is not re-
quired for the following installations:

1. A protective bar 11/2 inches (38 mm) or
more in height, capable of withstanding a

horizontal load of 50 pounds plf (730
N/m) without contacting the glass, is in-
stalled on the accessible sides of the glaz-
ing 34 inches to 38 inches (864 mm to
965 mm) above the floor.

2. The outboard pane in insulating glass
units or multiple glazing where the bot-
tom exposed edge of the glass is 25 feet
(7620 mm) or more above any grade,
roof, walking surface or other horizontal
or sloped (within 45 degrees of horizon-
tal) (0.78 rad) surface adjacent to the
glass exterior.

8. Glazing in guards and railings, including structural bal-
uster panels and nonstructural in-fill panels, regardless
of area or height above a walking surface.

9. Glazing in walls and fences enclosing indoor and out-
door swimming pools, hot tubs and spas where all of
the following conditions are present:

9.1. The bottom edge of the glazing on the pool or spa
side is less than 60 inches (1524 mm) above a
walking surface on the pool or spa side of the
glazing; and

9.2. The glazing is within 60 inches (1524 mm) hori-
zontally of the water’s edge of a swimming pool
or spa.

10. Glazing adjacent to stairways, landings and ramps
within 36 inches (914 mm) horizontally of a walking
surface; when the exposed surface of the glass is less
than 60 inches (1524 mm) above the plane of the adja-
cent walking surface.

11. Glazing adjacent to stairways within 60 inches (1524
mm) horizontally of the bottom tread of a stairway in
any direction when the exposed surface of the glass is
less than 60 inches (1524 mm) above the nose of the
tread.

Exception: Safety glazing for Item 10 or 11 is not re-
quired for the following installations where:

1. The side of a stairway, landing or ramp which
has a guardrail or handrail, including balusters
or in-fill panels, complying with the provisions
of Sections 1012 and 1607.7; and

2. The plane of the glass is greater than 18 inches
(457 mm) from the railing.

2406.3.1 Exceptions: The following products, materials
and uses shall not be considered specific hazardous loca-
tions:

1. Openings in doors through which a 3-inch (76 mm)
sphere is unable to pass.

2. Decorative glass in Section 2406.3, Item 1, 6 or 7.

3. Glazing materials used as curved glazed panels in re-
volving doors.

4. Commercial refrigerated cabinet glazed doors.

5. Glass-block panels complying with Section 2101.2.5.
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6. Louvered windows and jalousies complying with the
requirements of Section 2403.5.

7. Mirrors and other glass panels mounted or hung on a
surface that provides a continuous backing support.

2406.4 Fire department access panels. Fire department glass
access panels shall be of tempered glass. For insulating glass
units, all panes shall be tempered glass.

SECTION 2407
GLASS IN HANDRAILS AND GUARDS

2407.1 Materials. Glass used as structural balustrade panels in
railings shall be constructed of either single fully tempered
glass, laminated fully tempered glass or laminated
heat-strengthened glass. Glazing in railing in-fill panels shall
be of an approved safety glazing material that conforms to the
provisions of Section 2406.1.1. For all glazing types, the mini-
mum nominal thickness shall be 1/4 inch (6.4 mm). Fully tem-
pered glass and laminated glass shall comply with Category II
of CPSC 16 CFR 1201, listed in Chapter 35.

2407.1.1 Loads. The panels and their support system shall
be designed to withstand the loads specified in Section
1607.7. A safety factor of four shall be used.

2407.1.2 Support. Each handrail or guard section shall be
supported by a minimum of three glass balusters or shall be
otherwise supported to remain in place should one baluster
panel fail. Glass balusters shall not be installed without an
attached handrail or guard.

2407.1.3 Parking garages. Glazing materials shall not be
installed in railings in parking garages except for pedestrian
areas not exposed to impact from vehicles.

SECTION 2408
GLAZING IN ATHLETIC FACILITIES

2408.1 General. Glazing in athletic facilities and similar uses
subject to impact loads, which forms whole or partial wall sec-
tions or which is used as a door or part of a door, shall comply
with this section.

2408.2 Racquetball and squash courts.

2408.2.1 Testing. Test methods and loads for individual
glazed areas in racquetball and squash courts subject to im-
pact loads shall conform to those of CPSC 16 CFR, Part
1201, listed in Chapter 35, with impacts being applied at a
height of 59 inches (1499 mm) above the playing surface to
an actual or simulated glass wall installation with fixtures,
fittings and methods of assembly identical to those used in
practice.

Glass walls shall comply with the following conditions:

1. A glass wall in a racquetball or squash court, or simi-
lar use subject to impact loads, shall remain intact fol-
lowing a test impact.

2. The deflection of such walls shall not be greater than
11/2 inches (38 mm) at the point of impact for a drop
height of 48 inches (1219 mm).

Glass doors shall comply with the following conditions:

1. Glass doors shall remain intact following a test impact
at the prescribed height in the center of the door.

2. The relative deflection between the edge of a glass
door and the adjacent wall shall not exceed the thick-
ness of the wall plus 1/2 inch (12.7 mm) for a drop
height of 48 inches (1219 mm).

2408.3 Gymnasiums and basketball courts. Glazing in mul-
tipurpose gymnasiums, basketball courts and similar athletic
facilities subject to human impact loads shall comply with Cat-
egory II of CPSC 16 CFR 1201, listed in Chapter 35.

SECTION 2409
GLASS IN FLOORS AND SIDEWALKS

2409.1 General. Glass installed in the walking surface of
floors, landings, stairwells and similar locations shall comply
with Sections 2409.2 through 2409.4.

2409.2 Design load. The design for glass used in floors, land-
ings, stair treads and similar locations shall be determined as
indicated in Section 2409.4 based on the load that produces the
greater stresses from the following:

1. The uniformly distributed unit load (Fu) from Section
1605;

2. The concentrated load (Fc) from Table 1607.1; or

3. The actual load (Fa) produced by the intended use.

The dead load (D) for glass in psf (kN/m2) shall be taken as
the total thickness of the glass plies in inches by 13 (For SI:
glass plies in mm by 0.0245). Load reductions allowed by Sec-
tion 1607.9 are not permitted.

2409.3 Laminated glass. Laminated glass having a minimum
of two plies shall be used. The glass shall be capable of support-
ing the total design load, as indicated in Section 2409.4, with
any one ply broken.

2409.4 Design formula. Glass in floors and sidewalks shall be
designed to resist the most critical of the following combina-
tions of loads:

Fg = 2 Fu + D (Equation 24-11)

Fg = (8Fc /A) + D (Equation 24-12)

Fg = Fa + D (Equation 24-13)

where:

A = Area of rectangular glass, ft2 (m2).

D = Glass dead load (psf) = 13 tg (for SI: 0.0245 tg, kN/m2).

tg = Total glass thickness, inches (mm).

Fa = Actual intended use load, psf (kN/m2).

Fc = Concentrated load, pounds (kN).
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Fg = Total load, psf (kN/m2) on glass.

Fu = Uniformly distributed load, psf (kN/m2).
The design of the glazing shall be based on

Fg ≤ Fga (Equation 24-14)

where Fg is the maximum load on the glass determined from
the load combinations above, and Fga is the maximum allow-
able load on the glass, computed by the following formula:

Fga = 0.67 c2 Fge (Equation 24-15)

where:

Fge = Maximum allowable equivalent load, psf (kN/m2), deter-
mined from Figures 2404(1) through 2404(12) for the
applicable glass dimensions and thickness; and

c2 = Factor determined from Table 2404.2 based on glass
type.

The factor, c2, for laminated glass found in Table 2404.2
shall apply to two-ply laminates only. The value of Fa shall be
doubled for dynamic applications.
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