
5460991649671649 

*Email: fshahabianm@yahoo.com

 

  
 

*
12

0

2
 

291009882717099125010991

 

02

0 

9

5

47

Archive of SID

www.SID.ir



6615460991 

 

89

01APDM

EPDM00

40104

1nt 

        1n
D

1n
C

1n
D

1n
M




 

1   )1nP(t)1nf(D 

  1n
M

  1n
C

  1n
D



  1n
D

  1n
D

 )1n(Df  )1n(tP 

1nt 

Archive of SID

www.SID.ir



660  

 

0

02

 

       n2
1-OOA

0i
i

nn1n DΔt )ξ
2

1
(DΔtDD  





2 


1-OOA

1i

in

i
2 DξΔt 

     n
1-OOA

0i
i

n1n
DΔt )η(1DD  





3 


1-OOA

1i

in

i
DηΔt 

Δt  in
D



n-i

0

n+1  1n
D



n+154

 

       n2
1-OOA

0i
i

nn1n DΔt )ξ
2

1
(DΔtDD  





4   


 1-OOA

1i

in

i
21n2

0 DξΔtDΔtξ 

     n
1-OOA

0i
i

n1n
DΔt )η(1DD  





5   


 1-OOA

1i

in

i

1n

0 DηΔtDΔtη 

2954iξ 

iηn-i

OOA6PC-

602

mL

S 

0

60θ0 

09

0D
m

θ3Scos
D

θLcos

sinθ
D 0

2
2

0
2

0  

60DDD 0)(t00)(t   

Archive of SID

www.SID.ir



6625460991 

 

1

0
2

0 θLcos/sinθ

09

 ωt)] 2 ( cos3ωt) ( [4cos
θ) 6L(cos

θsin D
ωt) ( cosDD(t)

2

2
0

0

2]ωt) 3 ( cos
8

1
ωt) 2 ( cos

3

2
ωt) ( cos

24

61
[]

θ)  cos L(

sinθ
[

3

D 2

2

2
0 

7

ω

8

]D)
θ) L(cos

sinθ
(m[3

θ) 9S(cos
ω

2
0

2

2

2
2





6

PC-6

41

cm524N/cm412689N.s
2
/m740950

2

0421

PC-6

PC-6

2

50

-1.2

-0.8

-0.4

0

0.4

0.8

15 16 17 18 19 20t (sec)

D
 (

cm
)

Exact

PC-6

Archive of SID

www.SID.ir



669  

 

40104

0111

DRNLNL
0

 (PDF)

9

0111

DRNLNL

0111

9

401

04

9111

0111

0

1

2

3

4

1.2 1.7 2.2 2.7 3.2

E (×10
11

 N/m
2
)

f(
x

) 
(×

1
0

-1
1
)

Normal-5

Lognormal-15

Uniform-15

3PDF

 

5

]05[

01
00

2

Archive of SID

www.SID.ir



6655460991 

 

99411

]04[

0191

4

4

41

4

PC-6

11141

Archive of SID

www.SID.ir



664  

 

PC-6

]02[

1114101111

5

678

0

0.002

0.004

0.006

0.008

1 2 3 4 5
Time (sec)

S
ta

n
d

a
rd

 D
ev

ia
ti

o
n

 (
m

)

Normal-5

Normal-10

Normal-15

6

0

0.002

0.004

0.006

0.008

1 2 3 4 5
Time (sec)

S
ta

n
d

a
rd

 D
ev

ia
ti

o
n

 (
m

)

Lognormal-5

Lognormal-10

Lognormal-15

7

0

0.002

0.004

0.006

0.008

1 2 3 4 5
Time (sec)

S
ta

n
d

a
rd

 D
ev

ia
ti

o
n

 (
m

)

Uniform-5

Uniform-10

Uniform-15

8

6

7811141

01111

0111

9

678

-4

-3

-2

-1

0

1

2

3

0 1 2 3 4 5

Time (sec)

G
ro

u
n

d
 A

c
c
e
le

ra
ti

o
n

 (
m

/s
e
c

2
)

Archive of SID

www.SID.ir



6665460991 

 

1

5

014

011

90100

4

0104

0

0.002

0.004

0.006

0.008

2 3 4 5
Time (sec)

S
ta

n
d

a
rd

 D
ev

ia
ti

o
n

 (
m

)

Normal-5

Lognormal-5

Uniform-5

9

5

0

0.002

0.004

0.006

0.008

2 3 4 5
Time (sec)

S
ta

n
d

a
rd

 D
ev

ia
ti

o
n

 (
m

)

Normal-10

Lognormal-10

Uniform-10

10

10

0

0.002

0.004

0.006

0.008

2 3 4 5
Time (sec)

S
ta

n
d

a
rd

 D
ev

ia
ti

o
n

 (
m

)

Normal-15

Lognormal-15

Uniform-15

11

15

90100

9

4

t

sec5t0 

4

020905

sec5t4 

Mean

01
00

2

9941101

91

Archive of SID

www.SID.ir



667  

 

Mean

-0.03

-0.01

0.01

0.03

4 4.2 4.4 4.6 4.8 5

Time (sec)

D
r
if

t 
(m

)

Mean Normal-5 Normal-10 Normal-15

12

-0.03

-0.01

0.01

0.03

4 4.2 4.4 4.6 4.8 5

Time (sec)

D
r
if

t 
(m

)

Mean Lognormal-5 Lognormal-10 Lognormal-15

13

-0.03

-0.01

0.01

0.03

4 4.2 4.4 4.6 4.8 5

Time (sec)

D
r
if

t 
(m

)

Mean Uniform-5 Uniform-10 Uniform-15

14

020905

9

9
N

n
p f 

Nn

040607

0

0.04

0.08

0.12

5 10 15

Coefficient of variation (%)

F
a

il
u

re
 p

ro
b

a
b

il
it

y

Normal

 

15

0

0.04

0.08

0.12

5 10 15

Coefficient of variation (%)

F
a

il
u

re
 p

ro
b

a
b

il
it

y

Lognormal

16

Archive of SID

www.SID.ir



6685460991 

 

0

0.04

0.08

0.12

5 10 15

Coefficient of variation (%)

F
a

il
u

re
 p

ro
b

a
b

il
it

y

Uniform

17

040607

00

101100111

08

0

0.04

0.08

0.12

5 10 15
Coefficient of variation (%)

F
a
il

u
re

 p
ro

b
a
b

il
it

y

Normal

Lognormal

Uniform

18

092120

sec5t4 

40104

-0.02

0

0.02

4 4.2 4.4 4.6 4.8 5

Time (sec)

D
r
if

t 
(m

)
Mean Normal-5 or Lognormal-5 or Uniform-5

19

5

-0.03

-0.01

0.01

0.03

4 4.2 4.4 4.6 4.8 5

Time (sec)

D
r
if

t 
(m

)

Mean Normal-10 Lognormal-10 Uniform-10

20

10

-0.03

-0.01

0.01

0.03

4 4.2 4.4 4.6 4.8 5

Time (sec)

D
r
if

t 
(m

)

Mean Normal-15 Lognormal-15 Uniform-15

21

15

09

4

21

20

911

Archive of SID

www.SID.ir



669  

 

4

0104

0111

6PC-6

1114101111

0

9

5

01

4011

2

9

911

5

4

00

9

6

000

Archive of SID

www.SID.ir



6715460991 

 

 

 

7997

-

1. Paola, M. D. (2004). “Probabilistic analysis of truss structures with uncertain parameters.” Probabilistic 

Engineering Mechanics, Vol. 19, PP. 321-329. 

2. Li, J. and Chen, J.B. (2008). “The principle of preservation of probability and the generalized density evolution 

equation”, Structural Safety, Vol. 30, PP. 65-77. 

3. Ergonul, S. (2005). “A probabilistic approach for earthquake loss estimation.”   Structural Safety, Vol. 27, 

PP. 309-321. 

4. Choe, D. E., Gardoni, P., Rosowsky, D. and Hawkaas, T. (2008). “Probabilistic capacity models and seismic 

fragility estimates for RC columns subject to corrosion.” Reliability Engineering and System  Safety, Vol. 

93, PP. 383-393. 

5. Sciuva, M. D. and Lomario, D. (2003). “A comparison Monte Carlo and FORMs in calculating the reliability 

of a composite structure.” Composite Structures, Vol. 59, PP. 155-162. 

6. Melchers, R.  E. and Ahammed, M. (2004). “A fast approximate method for parameter sensitivity estimation 

in Monte Carlo structural reliability.” Computers and Structures, Vol. 82, PP. 51-55. 

7. Noh, H. C. and Park, T. (2006). “Monte Carlo simulation-compatible stochastic field for application to 

expansion-based stochastic finite element method.” Computers and Structures, Vol. 84,  PP. 2363-2372. 

8. Stefanou, G. and Papadrakakis, M. (2004). “Stochastic finite element analysis of shells with combined 

random material and geometric properties.” Comput. Methods Appl. Mech. Engrg., Vol. 193, PP. 139–160.  

9. Van den Nieuwenhof, B. and Coyette, J. P. (2003). “Modal approaches for the stochastic finite element 

analysis of structures with material and geometric uncertainties.” Comput. Methods  Appl. Mech. Engrg., 

Vol. 192,  PP. 3705–3729. 

10. Lei, Z. and Qiu, C. (2000). “Neumann dynamic stochastic finite element method of vibration for structures 

with stochastic parameters to random excitation.” Computers and Structures, Vol. (77),  PP. 651-657. 

11. Falsone, G. and Ferro, G. (2007). “An exact solution for the static and dynamic analysis of FE discretized 

uncertain structures.” Comput. Methods Appl. Mech. Engrg., Vol. 196, PP. 2390–2400. 

12. Rezaiee-Pajand, M. and Alamatian, J. (2008). “Numerical time integration for dynamic analysis using new 

higher order predictor-corrector method.” Journal of Engineering Computations, Vol. 25 (6), PP. 541-568. 

13. Anvoner, S., (1970). Solution of Problems in Mechanics of Machines-1, Pitman Paperbacks, London. 

14. Felippa, C.A., (1999). Nonlinear Finite Element Methods, http://www.colorado.edu /courses.d /nfemd/. 

15. Paz, M., (1979). Structural Dynamics: Theory and Computation, McGraw Hill, New York. 

 

1. Probability Density Function 

Archive of SID

www.SID.ir


