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Abstract
This study is to analyzes the global behavior of frame structures with local cracks in structural

members by frame analysis, using the stiffness matrix of cracked frame element. This local compliance

is utilized to derive the stiffness matrix of the cracked frame element and the effects of interaction

among multiple cracks are also examined. The proposed technique is applied to frame structures with

local cracks. Analysis results confirm the possibility of quantitative analysis of a structure damaged with

local cracks and the feasibility of the technique as a tool for analyzing the global behavior of frame

structures, reflecting effects of local cracks.

: Local crack, Stress intensity factor, Stiffness matrix
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Set-up the system equation
( Undamaged state )
/ ext = Kd
I
Calculate Undamaged displacement
d=k"1 f ext
|

Calculate Undamaged local element member force
/‘~e — Kereqe - 7 equiv

—| Check for the cracked elements l—

[
(Calculate the local compliance coefficients C ,;]

Calculate the element compliance matrix
cé=B (c,1+ C)B + Ch

[Calculate the local cracked element stiffness matrix]
° 1T
K:=T c¢¢ 1
I

Calculate the global cracked stiffness matrix
K.= % K+ X K¢

Calculate the cracked displacement
dt‘ _ KL‘_lf ext

Calculate the local cracked element member force
fce - kgred;* - fequiv
I

—| Check for the cracked elements |—
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Crack depth analysis of a rotating shaft by vibration

Fracture toughness test for thin plate under mode II
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