a1 B1H W oMok e R OB SRR ) Vol.47,No.1
202041 H Journal of Hunan University( Natural Sciences ) Jan.2020

XERS :1674-2974(2020)01-0116-07

plicit function like steel truss structures. It firstly adopts the neural network to approach the implicit function in ser—
vice ability limit state and NGA (New Genetic Algorithm) is employed to obtain the optimal solution of reliability index
of steel truss structures and its design point on the basis of the geometric implication of reliability index. Finally,JC
method and Monte Carlo Critical Sampling Method are introduced , respectively, in two examples to verify the accuracy
and validity of NGA. The results manifest that the relative error is only 0.23 percent when NGA and Monte Carlo
Method are used, respectively,to calculate the reliability index of steel truss. In addition, the introduction of adaptive
random variable can greatly improve the gene of initial population for small probability failure structures. All above

prove that NGA is of significance in practical projects for calculating the reliability index of structure with complex
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Abstract: A reliability calculation method is proposed to calculate the reliability of structure with complex im—

implicit function due to its advantages of fast computation speed and high precision.
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Fig.1 The value range of traditional random variables

with precision of 0.001
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Tab.1 Parameter values and distribution of example 1
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Tab.2 Reliability index calculation results of example 1
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Fig.4 Diagram of steel truss beam structure
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Fig.5 Finite element model for steel truss beam

with three standard segments
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eI EAN SR i
A 5 Bt
i 1 S IN L
VB Rveiitikis 400 ISR Uko(400°)
DK 2 45 25 BEHLAN
PO 245 425 Tl A 32 0 B I3 — k)5 P 4 DI ks 1

TUTAERORS /% 1 BEHLI R 11582 2%




%1 S E R RS T R aE RS nT A 121
200 1 ANSYS 5 {H 0.075
AR B I —— -
£ 150 ' g
£ | 7
5 ) A\ @ w00 [ 1 O AL
R100f | i@\ P 22/ \\ B 53 ' * K R
3t Y BE O\ g W |/ Hoos0 |
iy et EMF \/ 4
50 Y B 0015 |
0 : % - 20 40 60 80 100
0 5 10 15 20 25 .
Rk | e
(ORI PR FTHRZE R4 I 5 ANSYS 151 ()75 LSkttt
200 ‘ , ‘ 0.075 : 1
o OANSYS I J— ss— -
g 150 /E
in m [ I\ \\ = 0.045
N AV / \ = ‘
Lqi 100 T . & | \ 0,030+
ﬁj - ’71 /@ \ B\H\ /J ] \ 2} |
B s \ﬁ \d &/ e Ry 0.015
0 ‘ . ‘ ‘
. ‘ 0 20 40 60 80 100
0 5 10 15 20 25 WA EL
FEA /A (b)) 2 Bkt i

(b R RS 2 R 2% BIIE- S ANSYS HE(EXT [E
B 6 b MBFAL ANSYS IR I
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Tab.5 Parameters for genetic algorithm
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