HOW TO BUILD
A GLASS HOUSE

Leonard Pianalto, M.Sc., P.Eng., LEED AP, FEC
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Continuous Casting Process

POOL

CASTING ROLLERS

TANK

METAL LEVEL

CASTING

1800’5 .. ”  MACHINE. DJ

Today - Decorative and Wired Glass
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Float Glass Production
Soda Lime Glass

Raw Material Silos

Silica Sand 72% Pilkington 1959

Q O Q Soda Ash 17%

Lime 5%

Weighing &
Mixing Annealing
Lehr

Cutting &

Inspection Storage

\ Melting Float Area

Heaters
1550 C .
Molten Tin

—

Creative Thinking Practical Results m



-—__r:;'ll.--..__,_.

O
=]
A

Vitrum 2.79 m x 5.08 m

Agnora 3.3 mx7.62m

Sedak3.2mx 16 m
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GLASS STRENGTH - 8 BREAKS / 1000

Surface flaws
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H flawless material H
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Flaws close due to compression
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Flaws open due to tension
PR
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Brittle fracture _ o _
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GLASS STRENGTH - 8 BREAKS / 1000

Stress (MPa)
Surface flaws Steel

300

‘ v V W
H flawless material H

A

Flaws close due to compression

M . Brittle

CM[! HM) Aluminurs Failure
Flaws open due to tension
~—— 1
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Brittle fracture

Strain
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Internal Material Stress (N/mm?2)
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Applied Uniform Pressure (N/m2)
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Cleaning

Heat-Strengthened

| A A A A
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| vl |

Heating

620° Celsius

Quenching

Fully tempered - Rapid
Heat Strength’d - Slower

Glass Compression and Tension Zones /
-~

0 Stress

Glass
Thickness (T)

0 Stress

0.21T

4

0.58T

|

021T
v

Compression




Tempered

-Strengthened
40 MPa

Heat

Annealed
20 MPa

80 MPa
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TABLE 4 Minimum Glass Thicknesses

Nominal
Thickness or
Designation,

mm (in.)

Minimum
Thickness,
mm (In.)

2.5 (¥32)
2.7 (lami)
3.0 (V8)
4.0 (%/32)
5.0 (34s)
6.0 (Va)
8.0 (%s)
10.0 (34)
12.0 (72)
16.0 (5%)
19.0 (%4)
22.0 (7/8)

2.16 (0.085)
2.59 (0.102)
2.92 (0.115)
3.78 ( 0.149)
4.57 (0.180)
5.56 (0.219
7.42 (0.292
9.02 (0.355
11.91 (

(

(

(

15.09 (0.595
18.26 (0.719

)
)
)
0.469)
)
)
21.44 (0.844)

|

Annealed/Fully Tempered Glass
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Spontaneous Failure

Heat Soaking can
identify NiS inclusions




Laminated Glass

&=

Composite Action
Fast Load / Cold
Dupont SentryGlass®

——

Layers Slide
Slow Load / Warm
Polyvinyl Butryl

Post Breakage
Residual Strength

Can have 4 layers or more

Creative Thinking Practical Results m



HEAT + PRESSURE + interlayer

Autoclave 12mmT/10HS/10HS/12T Roof Truss
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Insulated Glazing Units
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oAy oy
LOAD SHARING + 20% INTERNAL PRESSURE
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Structural Silicone Glazing

Chicago Art Institute
1973

1St 4 Sided SSG Creative Thinking Practical Result m
A regative INKIN ractica esultls
GE Silicone ?
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HORIZONTAL
RESTRAINT

VERTICAL
RESTRAINT

0 FREE IN BOTH

DIRECTIONS




MAX 1/3 ED

MIN = GLASS

2X GLASS THICKNESS
DIF > GLASS THICKNESS

4X GLASS THICKNESS > 85 DEG



| Spring support | Edge support| Glass fixing | Spacer | Edge beam | Elast. edge support | Elast. base | Elast. line support | Bonded edges

Kind of fixing:
] New item | | Delete item | [ Show picture...
Manufacturer - product® Type r M E. E, te th by M
| DiskFixing -2 -| 6 25 60. 500. 3. 2
DiskFixing 6 25 60 500 3 2
ClampFixing circular 3 25 60 500 3 2
N . 0 1 2
Position of fixing:
] Mew item | % Delete item
*Reference X[mm] | Y [mm] £, Cy C‘r‘ C, C[p Ca Type
lCIampFixing circular v] 0 100 1.ed 1.e4 1.ed 1.ed led|0 =
ClampFixing circular 0 100 1.ed 1.ed 1.ed 1.e8 1.e8 0
ClampFixing circular 0 665 1.ed 1.ed 1.ed 1.e8 1.e8 0
DiskFixing 1208 750 1e6 1e10 1e10 0
DiskFixing 1208 1360 1e6 1e10 1e10 0
Contact approaches (tolerance value): Degree of freedom for rotat ;
—
[V]for the bush 0.001 mm s’t?“; T [ | ]
5 '
3 0 En
[]for the disk layer 0.001 mm O [ | ]
tsIfT‘T | I :I
Load transmission at the borehole rim: [ “Eg. |
[“|only the countersunk head touches the glass chamfer (type 1. 8, 9) % T Ht,
[l anly glass layer touches the bush (type 2, 10) i .

oL !
— =
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e B TH L PubTE. 12V L B 247 0.

by i g" Puase WASHER
4-y4'w TEES APTER Bolt ADLT,

—— gl CRRDE S MACHINE SOPEW,

PRILL PRl TAP HSS Ak RTE:
3@ ER BREAKET
34" TEMPERED

70 6ihss BoLT 11 ELASS W iTH
FIINE (SiM.To 22y PONT
\iHTEMLLn EE-MSENES) SEMTRYELRS PLuf

'L BoLT INTEQLAEE
L@ En BEALET. LR

\' -
,_,-‘("'- :_F | - Eu;r::ql_
' __.---"'_-- /&%K bag - \ IETALLATION
3% THIck CONT.

SLepE
STAMLESS STEEL I".
PLATE |

ETEULTURAL HES
(SEE STEUCT bwes)

\

Y e e posomense ||
CoNTMUoUs SHif -

us3

.00
-0.33
-0.66
-0.5%
-1.32
-1.64
-1.87
-2.30
-2.63
-2.96
-3.2%
-3.62
-3.85

CONSIDER LONG TERM CREEP

HBC Top Shep Canopy
Panel Front Surface
Deflaction

Maximum = 3.95 mm
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(Completed by J. Kooymans while at previous company)
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