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3D FINITE ELEMENT MODELS

. . - | , , Existing research has largely Investigated
Oy : : :,,' .' W 1 Ml laminated glass panel behaviour and
8 '/1 ] embedded connection mechanisms separately,

n I with focus on their coupled response in extra-

| large panels. The interaction between global
deformation, glass stress, PVB interlayer load
g transfer and local steel effect remains
&t Insufficiently quantified. In particular, the pp—
Influence of glass thickness and embedded
steel length on the redistribution of structural
demand between the panel and connection

has not been systematically evaluated within

Research Objectlve5° an integrated numerical framework.
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a) Interla ],rer

}S“ﬂmbaddd component (a) Before bonding (b) After bonding (c) Final product
3250 x 6000 mm 3D quarter- Glass: E =70 GPa Self-weight + 4 Glass—-PVB-
(Extra-Large symmetry FE PVB: hyperelastic kPa steel interface
Panels) model Stainsless Steel: uniform wind
Linear Elastic pressure

PARAMETRIC NUMERICAL STUDY

Design matrix (9 configurations) Response quantities:
Parameters: .
G10 G20 G30 . . . out-of-plane displacement
(10 mm) (20 mm) (30 mm) Glass thickness: 10, 20, 30 mm glass stress
S40 * Embedded steel length: 40, 70, 100 mm oressure—displacement
(40 mm) —— O (SE— e PVB thickness: constant at this stage
Embedded S70 e Total FE configurations: 9, in this stud
steetleagth| (0. LG-S70-G10 LG-S70-G20 LG-S70-G30 g y
o Embedded steel stress
(100 mm) LG-S100-G10 L G-S100-G20 LG-S100-G30 PVB shear response

load-transfer mechanism

NUMERICAL RESULTS, GLOBAL-LOCAL RESPONSE
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a) Stress contour distribution in glass layer of panel LG-540-G! a) Stress contour distribution in glass layer of panel LG-S70-G10 a) Stress contour distribution in glass laver of panel LG-S100-G10 ( — 43 7% ) &) Displacement contour in steel of panel LG-540-G10 a) Shear stress contour in interlayer of panel LG-S40-G10 2 Spleceaedtodomei Blengrenolpree e Gl a) Stress contour distribution in steel of panel LG-$40-G10
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b) Stress contour distribution in gass layer of panel LG-S40-G20 b) Stress contour distribution in glass layer of panel LG-S70-G20 b) Stress contour distribution in glass layer of panel LG-S100-G20 G ove r n i n g g I o b a I b) Displcement contour i seelof panel LG-$40-G20 . b) Shear stress contour in interlaver of panel LG-S40-G20 ) Stress contour distribution in steel of panl LG-540-G20
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' ¢) Displacement contour in interlaver of panel LG-S70-G30
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LG-540-G10
GLASS THICKNESS 1+ 1
—LG-540-G20
U-l ’l‘39_42% g 3 T, G- C40-G30
Glass stress v43.7-61.4% T, —LG§70-G10
Key Results — Lo
v s 1
GLOBAL_LOCAL EMBEDDED LENGTH + & 1 —LG-570-G30
e ——LG-8100-G10
Steel UT magnitude +58.8% 0
INTERACTION ; T w v g o
Steel stress at G30 1102.3% 1 —LG-8100-G30

Digplacement (mm)

PRESSURE-DISPLACEMENT
PVB RESPONSE Most flexible: LG-S40-G10
Stress 128.6—45.0% Stiffest: LG-S100-G30
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