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Basic Study on Breaking Stress of Architectural Glass
Static Fatigue Characteristics by Creep Test and Loading Test after Creep Test
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Abstract :A glass panel has been used for a number of buildings. Glass is a brittle material with almost no plastic deformation and

has breaking rapidly due to tensile stress. Glass has a unique property called “Static fatigue” is caused by the chemical reaction

between glass and moisture in the environment. It is inevitable in normal usage environment. For this reason, static fatigue is

thought to more important than dynamic fatigue, namely when designing a glass panel, it is necessary to consider static fatigue.

However, in the design of architectural glass in Japan, it is common to ignore the effects of static fatigue including setting the

allowable stress. From the above, The authors conducted a creep test for the purpose of grasping static fatigue.
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Fig.3 Outline of Creep Test
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Table 1 Number of Specimens and Fractured

: 26. 95N 24. 5N 22. 06N 19. 6N

Load Weight (110%) {100%) (G0%) (80%)
Number of Specimens 10 35 20 10
Number of Fractures 9 30 13 3
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Fig.5 Fracture Probability F(M) - Fracture Time Graph
Table 2 Geometry Parameter, Estimated Fracture time
. 26. 95N 24.5N 22. 05N
Load Welght (110%) (100%) (90%)
Geometry Parameter m 0.24 0.56 0. 60
10% Failure
Fract Probability 6 8 84
racture 0
50% Failur
Time Probability 16321 228 1966
(min] PO e 2500207 1953 16632

M\easurement Lists
+ Load (Load Cell)
« Center Displacement
(Lazer Displacement
Meter)
* Destroly Position

Hydraulic Jack

Glass M Specimens Size
Length Width Thick

* 700mm X 100mm X 3mm

BMNumber of Specimens

Creep Load Weight

Load Cell Rollar

+Load @

19.6N(80%) :7 sheets
22.05N(90%) :7 sheets

Q 300
]

W lazer Displacement Meter
T

! 600 ) [mm ]
Fig.6 Outline of Static Loading Test

Table 3 The Residual Summention of Sqares ,
Breaking Stress of Short Term and Average Fracture Stress

Parameters Previous Studies 80% 90%
Number of Specimens 500 7 7
Residual Sum of Squares 2182.2 121. 7 6.9

Breaking Stress
of Short Term [N/mm] 26.1 1.6 5.1
Average Fracture Stress
IN/m’] 61.0 56.3 58.9
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