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Abstract :  We introduce the redundancy matrix  that  expresses  clearly  the geometrical/topological  configuration of  the
structure. With the matrix, the redundancy of the structure is resolved into redundant components and assigned to each
member or rigid joint. The values of the diagonal elements in the matrix indicates the importance of the corresponding
members or rigid joints, and the geometrically correlations can be shown with the non-diagonal elements. If a member or rigid
joint failures, reassignment of the redundant components can be calculated with the recursive method given in the paper. By
combining the indexes of reliability and redundancy components, we define an index concerning the structural robustness. To
further explain the properties of the redundancy matrix, we cited several examples of statically indeterminate structures,
including two trusses and a rigid frame. With the examples, some simple results and the properties of the matrix are discussed.
The examples also illustrate that the redundancy matrix and the relevant concepts are valuable in structural safety analysis.
Keywords : Structural Robustness, Structural Reliability, Redundancy Component, Redundancy Matrix
Conference Title : ICSRD 2020 : International Conference on Scientific Research and Development
Conference Location : Chicago, United States
Conference Dates : December 12-13, 2020

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences

Vol:14, No:12, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

he
m

at
ic

al
 a

nd
 C

om
pu

ta
tio

na
l S

ci
en

ce
s 

Vo
l:1

4,
 N

o:
12

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/6

64
20

/p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(12) 2020 1

https://publications.waset.org/abstracts/66420/pdf

