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Construction of quantification method of energy for fatigue failure
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Long duration time and many aftershocks were features of recent earthquake
disasters. Therefore seismic assessment methods considering cumulative damage have been required
in order to prevent damage by earthquakes. This study paid attention to energy inputted to a target
structure, and intended to clarify quantitative relationships between energy and failure.

First of all, characteristics of material were investigated by tensile tests. Same relationships

between energy and failure to dynamic tests were confirmed in tensile tests. Next, relationships
Then energy for

among deformation, strain and energy were confirmed by finite element analyses.
failure was derived by integrating results of finite element analyses. Finally the proposed method
was verified by comparison with vibration tests. As a result, the proposed method was reasonable,

although there is a slight difference.



@
2011

@

®

CAV Cumulative Absolute Velocity

Q)

€Y

Coffin-Manson

)
€Y)

®

Langer

@

Coffin-Manson

@



*

@

o

0.04 | | ‘ _ ‘
; —003 -
: é ﬁ""
- H]WH 002 L S P
W -7 T
£40.01 = - - BIRE R
0 02 04 U%ﬁ;} 0 0.8 1 12 /// ‘ B TR
3 % 2000 4000 6000 8000
VFH x10°
| 800 6
oS \
N [ ]
v 600 i S P — A)
HE . N @
15400
=
— 2 - 1
I;Eg( 200 -y = 385 x 0107 | -@-1i@ = 3.5mm [ @ 7
I | 7
0 0.03 0.06 0.09 0.12
5|58 D RE [mm/s] 6




Langer 8

8
6
7
1
, 08 )
Al - - BIRERMBAT /‘ ‘
S o6f | WEBRR [
iz R 2
S04 . f ]
= /
= ‘ "
8702 B #f |
1% ,/
) - ‘ ‘
0 10 20 30 40
ZHE [mm]
7 1
0.008 o ‘ e
0006 ~~~__
: !““_‘_____
20,004 | b L.
5
0.002 ‘ --FtEE
B RRER

2%00 3060 4000 5000 60bO 7000
BEETOERLEL [E]

*

@

£ 4000 | e
j ol B EHRR
¥ 3000
= u [ | -
m
H 2000 - | |
;S o0 -

1 e
; R
U | |
o 0.8035 0.004 0.0045 0.005 0.005!
= ZERIHRIE [mm]

9

®)

1
2015
No.14 2016 pp.31-34
3
Keisuke MINAGAWA, Satoshi FUJITA,

Fundamental Study on Energy Necessary
for Tensile Failure, 2016 ASME Pressure
Vessels and Piping Conference 2016

7 20

Keisuke MINAGAWA, Satoshi FUJITA,
Shigeki OKAMURA, Fatigue Failure
Evaluation Method and Fragility Curve
Using Energy, 2015 ASME Pressure
Vessels and Piping Conference 2015

7 23

13
2015 2015 7
18

http://ww_sit.ac.jp/user/minagawa/rese
arch.html

o
MINAGAWA, Keisuke

30453799



