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Fig. 2.1 Limit state function for Load-Resistance model
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Fig. 2.6 Flowchart of HLRF method
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Fig. 3.1 Reliability model for random loading fatigue on N dimension
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Table 3.1 Condition of reliability analysis

Limit state function : g = A™ry — S7*N [Eq.(3.10)]

Variable Mean COV | Distribution Type
A 3,379(MPa) - Const.
m 5 - Const.
rN 1.0 0.4 Lognormal
Se Sem 0.4 Normal
N 101-106 - Const.
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E

g

£ 1000 1

E

100

100

10000

1000000

Number of Cycles

Fig. 3.3 Example of reliability analysis using proposed model
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Fig. 3.4 Definition of r
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Fig. 3.5 r — 8 diagram calculated by the example
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Fig. 3.6 r — (3 diagrams for several combination of parameters
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Fig. 4.1 The model of rainflow counting method
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Table 5.1 Value of stress reduction factor f

Ne¢ f

N¢g < 7,000 1.0
7,000 < N¢ < 14,000 0.9
14,000 < N < 22,000 | 0.8
22,000 < Ne < 45,000 | 0.7
45,000 < N¢e < 100,000 | 0.6

100,000 < N¢ 0.5
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Fig. 5.4 Comparison between SN curve and allowable stress
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Table 5.2 Condition of reliability analysis

Limit state function : g = A™ry — SI"N [Eq.(3.10)]

Variable Mean COV | Distribution Type
A 3,379(MPa) - Const.
m ) - Const.
rN 0.94 0.58 Lognormal
Se Sem, 0.335 Lognormal
N 101-106 - Const.
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Fig. 5.5 Contour lines of 5 =2,3,4,5 by proposed model
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Table 5.3 Coefficients of approximation curves

Approximation Curve : 8 = a3 + asr? + asr + a4

a | COV of S, ai as as aq
1.0 0.523 0.0031 | -0.117 | 2.0217 | -1.9634
0.5 0.879 0.0009 | -0.0472 | 1.2215 | -1.2395
0.1 1.083 0.0004 | -0.0296 | 0.9772 | -1.0022
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e
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Fig. 5.7 Approximation curves for reliability-besed design (Error < 2%)
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Fig. 5.8 Procedure of reliability based design method
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Table 6.1 Comparison between proposed model and model by Okajima

Model Best Fit Curve | Application for reliability-besed design
Proposed model | Linear case only Applicable
Okajima’s model All type Inapplicable
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Table 6.2 Condition of reliability analysis by Ayyub and Avrithi[2]

Limit state function : gayyu, = Dy — N’fjmmsén [Eq.(6.7)]

Variable Mean COV | Distribution Type

A 3,379(MPa) | 0.3 Lognormal
m 5 - Const.
Dy 1.0 0.3 Lognormal
kg 1.0 0.1 Normal
Se Sem, 0.1 Lognormal
N 10t-108 - Const.
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Fig. 6.1 Contour lines of 5 =2,3,4,5 by Ayyub-Avrithi model
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Fig. A.1 Discrete complex spectrum calculated from real data
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1
B(w,z*) = cosw” coshw™ cos(w™(1 — z*)) cosh(w* (1 — z*
( ) cos? w* cosh? w* + sin? w* sinh? w* | (@ ) (W )
+ sinw” sinhw” sin(w* (1 — ™)) sinh(w* (1 — z*))]

1
Clw,z*) = cosw™ coshw™ sin(w*(1 — 2*)) sinh(w*(1 — z*
( ) cos? w* cosh? w* + sin® w* sinh? w* | (W ) (W 2
—sinw” sinh w™ cos(w* (1 — ™)) cosh(w* (1 — z*))]

1 [ sinw*cosw* + sinhw* cosh w*
Bm(CU): * 2,k 2, % s 02 ko 2«
2w* | cos? w* cosh” w* + sin® w* sinh” w* |
1 [ sinw*cosw* — sinhw* cosh w*
Cm(w): * 2, 4% 2, % 02 kool 2, %
2w* | cos? w* cosh” w* + sin® w* sinh” w* |

Bb(w) = w”

. . i * o3 *
3 | sinhw* cosh w* + sin w* cosw* — 2sinhw” sinw®

2 . )
2w* cos2 w* cosh? w* + sin® w* sinh? w*

3 1
Ch(w) = [— sinh w™ cosh w® + sinw™ cos w*

2w* cos2 w* cosh? w* + sin® w* sinh? w*

2 2

2 .
— w* cosh” w* + sin

02
(cos w”* sinh” w* — coshw™ cos w*)}

w*

gobooooonon

Si(z*,w, Ry, Ry) = (1 — Ryy) B (w) + (1 — Rp) (1 — 22™) By (w) — B(z™,w) (B.1)
Sa(z*,w, Ry, Rp) = (1 — Ry, ) O (w) + (1 — Rp)(1 — 22™)Ch(w) — C(z™,w) (B.2)

000000000000000 H(w)OOUOODOODODOOODOO

Hy(z*,BI,w, Ry, Ry) = F(Bi,w){S1(z",w, Ry, Ry) + jS2(z*,w, Ry, Rp)}  (B.3)
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