IT-033 Glass Floors and Stairs

EXTRALUM

Glass Floors and Stairs

In recent years, glass has taken such a leading role in
construction in general that it is no longer only applied
to windows or simple facades, but has also taken on
new functions in floors, ceilings, bridges, railings and
steps, which are highly functional as long as they are
installed and designed in the best way, respecting their

limitations

Glass can be used as a floor or stair. Safety is of critical
importance when glass is used in these cases. The technical advisory service can help with calculations
of glass thickness. Laminated glass is always recommended, so that the collapse of one of the glass

panels does not imply catastrophic failure. The design starting point is to select the glass size and load.

Customers must have or know this information when requesting the manufacture of the material
Laminated glass is the most suitable glass for this type of application. In case of breakage it prevents falls
or accidents by preventing the passage, through it, of any object or person, as they are supported by
the interlayer material. The fall of fragments on the areas of circulation or permanence of people is also
avoided.

Glass is thick and heavy, so the glass support system must be adequate to avoid distortion under load.

Types of Applicable Loads

e Permanent loads exerted by their own weight and / or elements on the glass surface. Such as
furniture, tables.

e Temporary loads that are exerted when people transit on glass surfaces.

Below are approximately deflection tables according to width and height of laminated glass units. All

configurations of glass thickness are subject to a load of 500 kg / m2.

The load is faken as reference in Table 6.1 "Minimum unit femporary loads", Chapter 6, Seismic Code of

Costa Rica 2010
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Temporary Load
kg/m?

400

Escaleras, rampas, vestibulos, pasajes de libre acceso al pUblico
Stairs, ramps, foyers, passages freely accessible to the public

Table 1: Minimum unit temporary loads.

The professional responsible for the project must consider the actual conditions to which the floor will be
subject. In the case that requires a load greater than 500 kg / m?, you must inform Extralum to carry out

the respective analysis.

Deflection calculations in VILAX / FUERTEX glasses.

Design criteria for floors

In glass flooring design, safety cannot be sacrificed for aesthetics. The structural design, according to its
strengths, is predominant

To consider:

¢ The laminated units must be composed of Fuertex tempered glass

o Depending on the load, or the interlayer material in the laminated glasses (PVB or SGP), the
configuration of the glass can be carried out with 2, 3 or more glasses.

e The lites of glass can be of equal thickness, but if there are different thicknesses, the thinner glass
should be placed on top

¢ The dimensions of glass lites are calculated based on the level of security and the foreseeable
risks. As well as the minimum size restrictions according to the glass manufacturing processes

e The glasses are perimeter supported.

e The sfructure must support the weight of the glass and the loads to which they are subject.

e Minimum unit temporary loads according fo CSCR 2010. (Table 6.1)

e Load considered as uniformly distributed.

e The glass deflection must not exceed 5mm to the center.
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Laminated Glass composition 8+8+4 and 1.52mm PVB.

Center Deflection (mm) in tempered laminated glass 8+8+6 PVB 1.52 at a load of 500 kg / m?

The feeling of stability and comfort are paramount in floor and step applications, so it is important fo emphasize that:

Ancho (mm) 500 | 700 | 900 | 1100 | 1300 | 1500 | 1700 | 1900 | 2100 | 2300 | 2500 | 2700 | 2900 | 3100
Largo (mm)

500 0.22 | 0.37 | 0.54 | 065 | 0.68 | 0.79 | 0.83 | 0.91 1.05 1.45 1.9

700 0.37 | 0.83 | 1.26 | 1.71 214 | 247 | 262 | 2.86 3 3.5 3.9 4.3 4.8 5.2
9200 0.54 | 1.26 | 228 | 3.18 | 3.81 4.2 4.61 4.82 5

1100 0.65 | 1.71 | 3.18 | 4.53

1300 0.68 | 2.14 | 3.81

1500 0.79 | 247 | 4.2

1700 0.83 | 2.62 | 4.61

1900 0.91 | 2.86 | 4.82

2100 1.05 3 5

2300 1.45 | 3.5

2500 1.9 3.9

2700 4.3

2900 4.8

THE MOST COMFORTABLE APPLICATIONS ARE THOSE THAT HAVE THE LESS DEFLECTION AND, THEREFORE, THE MOST
RECOMMENDED BY EXTRALUM

In table 2, the glasses with deflections less than 5mm are classified with admissible deflection. Those that do not belong to this

classification ARE NOT RECOMMENDED FOR USE.

Weight is an important factor in projects. Consult “TB-004 Approximate Weight of Architectural Flat Glass” for an approximate glass

weight calculation method.
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Laminated Glass composition 10+10+8 and 1.52mm PVB.

Center Deflection (mm) in tempered laminated glass of 10 + 10 + 8 PVB 1.52 at a load of 500 kg / m? ‘

Ancho (mm) 500 | 700 | 900 | 1100 | 1300 | 1500 | 1700 | 1900 | 2100 | 2300 | 2500 | 2700 | 2900 | 3100
Largo (mm)

500 0.14 | 022 | 0.29 | 0.33 | 0.35 | 0.46 | 0.52 1.73 1.91 2.5 3

700 022 | 048 | 0.7 | 0.89 1.04 1.15 1.23 1.85 2.2 2.7 3.2 3.8 4

200 029 | 0.7 | 1.32 | 1.78 | 2.22 2.6 279 | 2.83 3 3.6 4 4.2 4.5 5
1100 0.33 | 089 | 1.78 | 295 | 3.71 3.97 | 425 | 449 | 4.69 | 4.88 5

1300 0.35 | 1.04 | 222 | 3.71 4.79

1500 046 | 1.15 | 2.6 | 3.97

1700 0.52 | 1.23 | 2.79 | 4.25

1900 1.73 | 1.85 | 2.83 | 4.49

2100 191 2.2 3

2300 2.5 2.7 3.6

2500 3 3.2 4

2700 3.8 4.2

2900 4 4.5

3100 4.5 5
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Laminated Glass composition 12+12+10 and 1.52mm PVB.
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Center Deflection (mm) in tempered laminated glass of 12 + 12 + 10 PVB 1.52 at a load of 500 kg / m?

Ancho (mm) 500 | 700 | 900 | 1100 | 1300 | 1500 | 1700 | 1900 | 2100 | 2300 | 2500 | 2700 | 2900 | 3100
Largo (mm)
500 0.02 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09 1 1.08 | 208 | 3.08
700 0.04 | 0.09 | 0.13 | 0.17 0.2 0.23 | 0.26 | 0.28 0.3 0.39 | 0.53 0.7 1
900 0.05 | 0.13 | 0.24 | 0.32 | 0.41 0.49 | 0.56 | 0.62 | 0.68 | 0.73 | 0.85 1.2 2 0
1100 0.06 | 0.17 | 0.32 | 0.53 | 0.65 | 0.84 1 1.14 1.26 1.37 1.48 | 1.58 1.64 0
1300 0.07 | 0.2 | 0.41 | 0.65 1.03 1.29 1.55 1.81
1500 0.08 | 0.23 | 0.49 | 0.84 | 1.29 1.82
1700 0.09 | 0.26 | 0.56 1 1.55
1900 1 0.28 | 0.62 | 1.14 | 1.81
2100 1.08 | 0.3 | 0.68 | 1.26
2300 2,08 | 0.39 | 0.73 | 1.37
2500 3.08 | 0.53 | 0.85 | 1.48
2700 = 0.7 | 12 | 1.58 |
2900 e
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Laminated Glass composition 8+8 and 0.89mm SentryGlas.
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Defletion (mm) en vidrio laminado templado de 8+8 SGP 0.89 a una carga de 500 kg/m?

Deflection (mm) in tempered laminated glass of 8 + 8 SGP 0.89 at a load of 500 kg / m?

Ancho (mm) 500 | 700 | 900 | 1100 | 1300 | 1500 | 1700 | 1900 | 2100 | 2300 | 2500 | 2700 | 2900 | 3100
Largo (mm)

500 0.18] 0.3 | 042 | 0.49 | 0.52 | 0.58 | 0.39 | 0.47 | 0.53 | 0.67 | 0.79

700 03 | 0.7 | 1.083] 1.37 | 1.67 | 1.87 | 1.94 2 23 | 241 | 257 | 298 | 3.15 | 3.5

9200 0421103 | 1.9 | 262 | 3.2 | 343 | 3.67 | 3.77 | 3.82 | 3.98 | 4.2 4.6 | 475 5

1100 049 | 1.37 | 262 | 3.92 | 4.44 | 4.96

1300 0.52 | 1.67 | 3.2 | 444

1500 0.58 | 1.87 | 3.43 | 4.96

1700 0.39 | 1.94 | 3.67

1900 047 2 | 377

2100 0.53 | 2.3 | 3.82

2300 0.67 | 2.41 | 3.98

2500 0.79 | 2.57 | 4.2

2700 2.98 | 4.6

2900 3.15 | 4.75

3100 3.5 5
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Laminated Glass composition 10+10 and 0.89mm SentryGlas.

IT-033 Glass Floors and Stairs

Center Deflection (mm) in tempered laminated glass of 10 + 10 SGP 0.89 at a load of 500 kg / m?

Ancho (mm) 500 | 700 | 200 | 1100 | 1300 | 1500 | 1700 | 1900 | 2100 | 2300 | 2500 | 2700 | 2900 | 3100
Largo (mm)

500 0.11 10.18 1 0.23 | 0.25 | 0.35 | 0.42 | 0.51 | 0.63 | 0.77 1 1.32

700 0.18 1 0.44 | 0.62 | 0.78 | 0.88 | 0.94 | 0.98 | 1.03 | 1.77 | 1.84 2 245 | 2.89 | 3.15

900 023 1062|119 | 1.59 | 1.95 | 2.24 | 236 | 2.67 | 2.89 3 3.15 | 3.56 | 3.87 | 4.21

1100 0.25 1 0.78 | 1.59 | 2.66 | 3.31 3.5 3.7 | 385 | 393 | 402 | 415 | 453 | 496

1300 0.35]0.88 | 1.95 | 3.31 | 4.4] 5

1500 0.42 1 0.94 | 2.24 | 3.5 5

1700 0.51 1| 0.98 | 236 | 3.7

1900 0.63 | 1.03 | 2.67 | 3.85

2100 0.77 | 1.77 | 2.89 | 3.93

2300 1 1.84 | 3 4,02

2500 1.32| 2 | 3.15] 415

2700 2.45 | 3.56 | 4.53

2900 2.89 | 3.87 | 4.96

3100 3.15 | 4.21

3300 4.53 I —
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Design criteria for glass stairs.

Glass laminated units must be composed of Fuertex tempered glass

Depending on the load the laminated glass (PVB or SGP), the glass can be configured with 2, 3 or
more glasses.

The glass lites can be of equal thickness, but if there are different thicknesses, the glass of less
thickness should be placed on top

The dimensions of the steps are calculated based on the level of safety and the foreseeable risks
30 cm wide step

Glass supported on 2 sides.

The structure must support the weight of the glass and the loads.

Minimum temporary unit loads according to the CSCR 2010. (Table 6.1)

Load considered as evenly distributed

Glass deflection must not exceed 5mm to the center of the glass.

For dynamic load applications, the results of deflections are tabulated according to the combination of

glass with sheet bonding material: PVB

Deflection (mm) in tempered laminated

glass with PVB 1.52. Load of 500 kg / m?

Combination 8+8+6 [ 10+10+8 | 12+12+10
Step size
300 x 600 1.29 0.76 0.35
300 x 900 5.12 3.12 1.5
300 x 1100 9.84 6.07 2.99
300 x 1300 16.84 10.46 5.21
300 x 1500 26.67 16.61 8.32

Deflection (mm) in tempered
laminated glass with SGP 0.89 at a

load of 500 kg / m?

Combinacion 8+8 10+10
Peldanos
300 x 600 0.08 0.04
300 x 200 0.08 0.04
300 x 1100 0.08 0.04
300 x 1300 0.07 0.04
300 x 1500 0.04 0.03
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Data shows are aproximate.

If a study is required for specific glass dimension and shape other than those indicated, it is necessary to

carry out the particular calculation with the Extralum Engineering Department.

Recommendations for Different Design Configurations.

The standard product for use in floors and stands is VILAX® Laminated Glass with FUERTEX® tempered

glass for a maximum level of resistance to impact in case of accidental accidental falls of objects on

the glass.

For functional considerations, it is recommended that laminated glass be comprised
of three glass panes and should be able to withstand the full design load with one of
the glasses broken (any one of the three). In this way, and in the event of the
breaking of one of its windows, it would allow evacuation or controlled transit while

replacement is carried out in units laminated with PVB

Glass floors design for floors or stands, it is generally recommended to use the following criteria:

The highest level of safety should be used with tempered laminated glass. In this way, the risk of falling
objects or people from higher levels is reduced.

Damage to the glass surface caused by people or objects can significantly reduce the strength of
the glass and must be considered in the design.

Product design must consider that the glass surface can become slippery. In floor and tiered
applications, the use of non-slip materials is recommended. A sandblasted design can also be
applied to roughen the glass surface and increase friction with shoe soles in wet conditions.

The heat treatment (tempering) of the glass does not increase its resistance to abrasion. Debris and
enfrained particles when walking could permanently damage the glass surface. These
considerations should be considered when determining the frequency and methods of cleaning the
glass.

Comfort and privacy. In some applications (especially with large glass) there is a feeling of insecurity
when walking on a fransparent surface such as glass. In addition, at higher levels of certain
applications, a certain degree of adequate privacy may be necessary to allow the passage of ladies
in skirts. These levels of privacy and comfort can be achieved using sandblasted glass, stained glass,

stained PVB, or a combination of them.
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e Glass breaking is unusual under normal service and maintenance conditions due to the high level of
safety used in the design. However, the installation conditions must be carefully carried out and
supervised to avoid glass-glass, glass-concrete or glass-metal contact. It is recommended to use
6mm thick shims fo isolate the glass from the concrete, metal or adjacent glass. The hardness of the

shims must support the total weight of the glass. See Figure 7.

Glazs zacrificial ply
(optional)

Silicone joint
VILAX®

_’l |‘_ Grrm hin i

¥
5l

Grrrm Min

20mrm Min Glazing strip

60-80 shore hardness

Figure 7. Recommendations for the installation of laminated glass in floors.

e The glasses are indelibly marked with the FUERTEX® - VILAX® logos. These logos are standard located
in the lower right corner. If a special position of the logos is required, it must be indicated by means

of a map when placing the order.

The information and calculations provided are offered as technical assistance, but DO NOT
CONSTITUTE A GUARANTEE OF FUNCTIONALITY OR PERFORMANCE FOR ANY PARTICULAR
PURPOSE. Actual performance may vary in particular applications.

For the proper functioning of the elements, the installation has 50% of the final participation in
the project. The responsibility, seriousness, and quality of the professional in charge are essential

to satisfy the end user, guaranteeing beauty and safety.
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Notes

Laminated glass should not be exposed to direct contact with water or organic solvents (sealants or

cleaning products), as this may cause delamination at the edges, among other defects.

In addition, where applicable, drainage systems in the frame or structure should be considered to

prevent water accumulation for long periods.

Acid silicone should not be used as a sealant, as it will cause delamination in a short time. The use of
neutral silicone, polyurethanes or butyls is recommended.
Depending on the sealant formulation, defects may occur at the edges of laminated glass, such as
discoloration of the polyvinyl (PVB), bubbles or delamination, due to factors such as:
e Presence of plasticizers, solvents or other ingredients in the sealant that can penetrate the PVB.
e Sealants with plasticizers that dissolve the PVB.
e Vapors released from the sealant, which spread by attacking the PVB. For example, polysulfides
release water vapor and various plasticizers, while some silicones release acetic acid, ammonia,

alcohol, and amines.

In cases where the laminated glass location has high exposure to water, we recommend the use of
Sentry Glass Plus instead of PVB. However, the same care should be taken regarding organic solvents or

sealants that can cause delamination as well.

For more information please contact to the Sales Department of Extralum, S.A.

www.extralum.com
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