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ABSTRACTY

System algorithms estimated by deterministic input may occur the error between predicted and actual outpuf.

Especially, actual system can't predict the exact outputs due 10 uncertainty and tolerance of input parameters
A single output to a set of inputs has a limited value without the variation. Hence. we should consider various

scatters caused by the load assessment,

material characteristics, stress analysis and manufacturing methods in order to

perform the robust design or estimate the reliability of structure. The system design with uncermainty should perform

the probabilistic structural optimization with the statistical response and the reliability.

probability  distributions of the

characteristics  such as stress by combining

This method calculated the

stress  analysis, response  surface

methodology and Monte-Carlo method and got the probabilistic sensitivity, The sensitivity of structural response with

respect to inconstant design variables was estimated by fracture probability.
Therefore, this paper proposed the probabilistic reliability design method for fracture of uncorved freight end

beam and the design criteria by fracture probability.
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Fable | Uncertain system paramelers

No. System | Distribution ¥\4é'm\,“m:ul COV’
parameler pe ‘ (?\E) deviation 7o)
I|-Forcel FzllLognormal| 414 103.565 | 023
2 -Forcel Fy|Lognormal| 1525 | 38123 | 0.25
3| -Force2 Fz|Lopnormal | 1521 | 38023 | 0723
4| Force2 Fy |Lognormal| 3321 | 13.8025 | 0.25
51 Force3 Fz | Lognormal| 400 100 0.25
6|-Farced Fy| Lognormal| 5440 1360 0.25
71 Forced ¥z | Lognormal] 200 50 0.25
8| Forced ¥y | Lognormal| 2720 680 0.25
91 -Forced Fz|Lognormal| 414.26] 62,139 | O.15
10| -ForceS Fy|Lognormal| 1525 | 22875 | 0.15
| Force6 Fz | Lognormal | 1521 | 22815 | 0.15
12| Forced Fy | Lognormal| 5521 | 82815 | 0.15
13| -Force7 Fz|Lognormal | 200 30 0.13
14| Force7 Fy | Lognormal| 2720 408 0.15
15| Force8 Fz | Lognormal | 200 30 | 015
16| Force8 Fy | Lognormal | 2720 408 0.15
17| Forced W |Lognormal | 1.95 | 0.0975 | 0.05
18 [Forcel0 Fb| Lognormal | 5286 792.9 0.13
19| Forcell RI| Lognormal| 7047 | 1057.05 | 0.15
20 Forcell A|Lognormal| 294 7.35 0.25
211 Densiy Uniform | 7850E-12 | Q38~LIER[05~1.5
221 E fram | Gaussian | 213E3 | 10650 | 0.05
231 E weld Gaussian | 268E3 | 67000 |, 0.25
* 1 Coefficients of variation
Table 2 Specifications for response surface method
analysis and design of experiment levels
Design| No. Value type
method samplesiy oyl |Level2|Level3|Leveld | Levels
. R Prob. | Prob. | Prob. | Prob. | Prob.
CCD 43 - o R
0.5% | 5% | S0% | 95% |99.5%
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Where:

(D

Ry=rank of X; within the set of observations
£X) Xz X,17

Se=rank of Ys within the set of observations
[y, Yo v,1"

J°, Seaverage ranks of a R; and S respectively

Fig. 42 E

Ap 22l o] 7}0{] o uk «» LERsI g ,: M'_j SE



MGy 0.23923E+02

»
o B STDLG 0. 66969E+6 s
1 SKIW  ~0.278%44E-01 5
POLIL) a KWRT -0 22925E+09 .
< L38393E+01

3 LST9IEFDL

-

e .

MASs LR N

8.3 U gz LI T Y I
SHAN

CUTPUY FRramrTor SHRX
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Fig. 6 Evaluation of the probabilistic sensitivities is

Cumuolative  distribytion  function  of  output based on the correlation coefficients
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