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Abstract: Evidence theory is proposed as an alternative to the

classical probability theory to handle the imprecise data >
situation. In order to alleviate the computational difficulties in .
the evidence theory-based uncertainty quantification (UQ)

analysis, a differential evolution-based interval optimization

for computing bounds method is developed. A typical truss

structure with the aleatory and epistemic uncertainties is

investigated to demonstrate accuracy and efficiency of the

proposed method. > N
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1
Tab.1 Cross-sectional area of members
/mm?
Al 1.2,3.4 500
A2 5,6,7,8,9,10,11,12 400
A3 13,14,15,16 400
A4 17,18.19,20 400
A5 21,22,23.24,25,26,27,28 300
A6 29,30.,31,32 300
4 A7 33,34,35,36 300
Fig.4 Uncertainty quantification with evidence theory A8 37,38,39,40,41,42,43,44 200
and differential evolution A9 45,46,47,48 200
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Tab.2 Variables represented by three intervals
E [200,205]GPa,[205,215]GPa,[215,220]GPa 0.25,0.50,0. 25
F, [65.95]kN.[95.105]kN,[105,135]kN 0.25.0.50,0. 25
F, [65,95]kN,[95.105]kN,[105,135]kN 0.25,0.50,0. 25
F. [—135,—105]kN,[—105,—95]kN,[—95,—65]kN 0.25.0.50,0. 25
) 162. 2 mm
1 233.1 mm , , 3. D : 16
’ N ;@
’ H 3 1 OOO mm.,
. 16 y [0.76,1.00], 1 000 mm
6. 0.24;Q : 3
131. 8 mm 1272.9 mm, 95%, [732. 3,
, 1233.4], 1 233.4 mm
5%.
3
Tab.3 Calculation results by evidence theory
[493.8,846. 3]mm
1 000 mm [0.76,1.00]
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Fig. 6 Displacement cumulative distributions of NO. 16 :@ I ’ 4
nodal point in y direction based on evidence 16 oo ’
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Tab.4 Normal distribution variables with certain @y
parameters 7. .
E P 210 GPa P P 100 kN ’
o 20 GPa o2 10 kN ,
F i 100 kN F M3 —100 kN
o1 10 kN : o3 10 kN
’
5
Tab.5 Normal distribution variables with uncertain parameters
£ [200,205]GPa,[205,215]GPa.[215,220]GPa 0.25.0.50,0. 25
c [18,19]GPa,[19,21]GPa,.[21,22]GPa 0.25,0.50,0. 25
P 3 [65,95]kN,[95,105]kN,[105,135]kN 0.25,0.50,0. 25
’ o [5.97kN.[9,11]kN,[11,15]kN 0.25,0.50,0. 25
P e [65,95]kN,[95,105]kN,[ 105,135 kN 0.25,0.50,0. 25
’ o2 [5,9]kN,[9,11]kN,[11,15]kN 0.25,0.50,0. 25
o 3 [—135,—105]kN,[—105,—95]kN,[—95,—65]kN 0.25,0.50,0. 25
* o [5.9JkN,[9.117kN,[11,15]kN 0.25,0.50,0. 25
2
b .
923.9 mm 5%,
1 336. 2 mm.
’ 6
Tab.6 Comparison of calculation results between
evidence theory and probability theory
1 000 mm 95%
/mm /% /mm
694. 2 98. 2 923.9
[506.7,906.5] [68.3,99.5] [819.1,1 336.2]
’
b .
7 16 y

Fig. 7 Displacement cumulative distribution of NO. 16
nodal point in y direction based on evidence

theory and probability theory
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