Structural Design of Glass — Modeling Pitfalls

DETAILS AND BOUNDRY CONDITIONS ARE CRITICAL — cannot make typical modeling assumptions

EXAMPLE: 3m x 1.5m x 12mm Lite, Point-Supports @ Corners; 1kPa Wind load

What'’s going on?
4x decrease in deflections?
Significant Membrane Action if corners are not free to slide
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Significant Membrane Action if Corners are not free to slide
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Linear Analysis Non-Linear Analysis
S11 =44.391mPa S11 =46.152mPa
D =92.719mm D =90.519mm
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Uniform in-plane edge load: -128mPa compression, OK?
NOT OK: “Secondary” effects can cause failure. Primary stress field does not always govern.

Consider effects of confinement, restraint, and tolerance.
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Cantilevered Glass Stair Tread

100psf Live Load
300lb Point Load at End
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Brick Stress:11 (psi)
540.298 [Bk:1950,Nd:3336]

90.3:

102,910

13.726 [Bk:436,Nd:498]

8/26/2019



Structural Design of Glass — Modeling Pitfalls

Inner-layer in membrane
mode, subsequent to
top-lite failure

POST-BREAKAGE ANALYSIS
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- Large (orders of magnitude) differences in stiffness between primary structure (e.g., glass, steel) and connection
materials (e.g., plastic, neoprene, rubber).

- Effects of connection material stiffness are usually small for simply supported applications.

- Effects can be HUGE in clamp connections that resist bending (i.e., when compression of shim causes rotation of
balustrade or cantilever)
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