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Experiments for understanding 
stiffness degradation and strain 
development under compressive 
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Elasto-plastic fracture (EPF) model
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1. Fracture parameter under fatigue loading
It be expressed as cracking strain, εcra=ε-εv (εv: viscous creep strain)
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3. Plastic strain under fatigue loading

Modified Ayano’s equation (creep strain prediction equation)

Considered with temperature and humidity
Applicable to fatigue loading
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Creep strain under high stress
Applicable range of modified Ayano’s equation: stress ratio ~50%

It cannot be applied for high stress

Creep strain caused by cracking should be quantified.
But it is expressed as multiplying coefficient β which is 

determined by experimental data.

0.1 0.2 0.3 0.4 0.5

200

400

600

800

0
Time (hours)

C
re

ep
 s

tra
in

 (m
ic

.)

1 2

100

200

300

400

0
Time (hours)

C
re

ep
 s

tra
in

 (m
ic

.)

Modified Ayano’s 
equation

Modified Ayano’s
equation (β=2)

Experiment Experiment

S9 (Smax=65%, Smin=0%) S5 (S=90%)

Modified Ayano’s
equation (β=13)

Modified Ayano’s 
equation



マスタ タイトルの書式設定

• マスタテキストの書式設定
– 第 2 レベル

• 第 3 レベル
– 第 4 レベル

» 第 5 レベル

15

COE 
Workshop Parametric Study(1)

265S8
30090S7
560S6

1040S5
15

7020

20S4
1005S3
1535S2 20
7020

0

80

S1

Multiplying 
coefficient β for creep 

strain prediction 
equation

Relative 
humidity

(%)
Temperature

(deg)

Max 
stress 
ratio
(%)

Max 
stress 
ratio
(%)

No.



マスタ タイトルの書式設定

• マスタテキストの書式設定
– 第 2 レベル

• 第 3 レベル
– 第 4 レベル

» 第 5 レベル

16

COE 
Workshop Computed Results(1)

Influence of Maximum Stress
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Effect of environmental condition
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