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CNCGLASS - Technical Article

Laminated Glass Interlayers for Extreme-Cold Theatre Facades and
Skylights

A theatre in a winter city

The Harbin Grand Theatre, on the city's Cultural Island, is a well-known work by MAD Architects. Completed in the
mid-2010s, it comprises a large house and a smaller theatre in sculptural, snow-like volumes, with a published floor
area on the order of 79,000 square meters and a glass system of tens of thousands of square meters. The climate is
the other half of the brief. Winters in Harbin regularly fall well below minus 30 degrees Celsius, and the yearly swing
at the glass skin is very wide. We treat the building as a reference for cold-climate cultural glazing, not as a project
supplied by CNCGLASS.

Pyramid skylight module for a cold-climate theatre

Thousands of unique modules may The skylight must stay watertight,
be required. Each laminate must fit a clear, and thermally competent in
curved or faceted support with tight deep winter and summer sun.
tolerances

Lite Lite B

Four-sided pyramid module (two right-angled triangular plates)

Figure 1. A four-sided pyramid skylight module assembled from two right-angled triangular plates. Thousands of unique modules may be
required.

Pyramid skylights and a faceted, curving envelope

One of the striking glass features in a project of this type is a field of faceted skylight modules, often described as
four-sided pyramids assembled from right-angled triangular plates, with thousands of unique pieces and no simple
repetition. Each module must transmit daylight, remain watertight, and sit in a triple-glazed laminated construction
that can actually be fabricated to tight tolerances on a curved or faceted support. The interlayer is what makes those
triangular lites into safety glass, and what helps the unit stay clear through the winter.

The wider facade mixes metal, curved laminated curtain wall, and other materials. Daylight, airtightness, and energy
performance have to be achieved together. Millimeter-level fit to a custom support is a fabrication requirement. So
is a maintenance strategy: external access rails and, in a snow city, provisions such as heating cables or designed
drainage so that ice does not pond on the glass. The film cannot melt snow, but a failed laminate would make every
maintenance visit more difficult.
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Wide yearly temperature range on the glass skin

Temp.

high

Very wide yearly swing

Interlayer, sealant, and IGU must all stay bonded

Deep winter

In a severe continental winter city, the glass skin may see a yearly swing on the order of several tens of degrees Celsius, with winter
extremes well below freezing. The laminated insulating units, structural silicone, and interlayer chemistry have to be qualified for that
range, not only for a temperate laboratory climate.

Figure 2. A wide yearly temperature swing on the glass skin, from deep winter to a summer high, which the interlayer, sealant, and
insulating unit must all survive.

What the interlayer must survive

Deep cold, repeated freeze-thaw, and a yearly temperature range of many tens of degrees Celsius are the first tests.
The laminate must not haze, bubble, or peel after those cycles. A well-processed PVB or, where residual stiffness is
required, an ionoplast, inside a triple insulating unit, is the usual architectural answer. Structural silicone, tight joints,
and compatible coatings complete the weathertight skin. Acoustic interlayers matter in a theatre: the facade and the
skylights should not deliver traffic or wind noise into the house.

Safety over occupied halls and stages is not negotiable. Laminated plies retain fragments if a lite is broken under
snow load or impact. Optical stability is part of the architectural idea; a milky skylight would dull the winter light that
the form is meant to catch. Edge stability through thermal cycling is as important here as it is on a humid coast, even
though the moisture mechanism is different.
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Cold-climate skylight: more than the interlayer alone

Triple insulating glazing

Limits heat loss and condensation risk on the
room side.

Laminated safety plies

Fragment retention over occupied halls and
stages.

Acoustic interlayer

Protects the theatre from exterior noise.

Structural silicone and tight joints

Weathertightness through show, wind, and
movement.

Snow-management provisions

Melt or drainage paths so the glass does not
pond ice.

Optical stability in the cold

The laminate must not haze or peel after
repeated freeze-thaw.

Figure 3. A cold-climate skylight is a system: triple insulating glazing, laminated safety plies, acoustic film, tight joints, snow
management, and optical stability through freeze-thaw.

Specify a system, not only a film name

A cold-climate theatre brief should name, together: triple insulating glazing for condensation and heat-loss control;
laminated safety glass over public space; acoustic performance; structural silicone and joint movement; snow
management; and freeze-thaw optical and bond stability. The interlayer is one line in that system, and it is a decisive
one. In sub-zero weather, laminated glass becomes the working skin of the building, provided the process and the
detail are equal to the climate.

Extreme-cold cultural buildings ask laminated glass to remain clear, bonded, quiet, and safe through winters that
would expose every weakness in a temperate cycle. The Harbin Grand Theatre shows the scale of that duty: unique
skylight modules, a sculptural envelope, and a climate well below freezing. Specify the interlayer as part of a triple-
glazed, acoustic, freeze-thaw-qualified system, and do not confuse a landmark photograph with a completed
performance brief.
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We can advise on PVB and ionoplast interlayers for cold-climate facades and skylights, including acoustic build-ups
and process conditions that favor freeze-thaw stability.
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