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A truss bridge is under certain system

state after 10 years in practical life. The

bridge manager wants to carry out

inspection plan but he is not sure whether

or when to implement damage detection

system (DDS). Quantification the value of

DDS is of great interest for decision-

making.

The updated probability of failure if there

is no indication of damage can be

calculated following Bayes' rule. The

probability of no indication of detecting

damage can be calculated by integrating in

the region which is defined with the limit

state function 𝑔𝑢 < 0.

When it is under extreme loading, we set

that the truss will collapse if the stresses

in any member exceed the material

strength. Due to this absence of

determinate redundancy, series system

formulation is chosen. The probability of

component/system failure is calculated

by Monte Carlo Simulation .

The probability of truss failure will

increase with time due to deterioration

damage.

The expected Value of

Information (VoI) can be found

as difference between expected

utilities of the optimum

decisions with and without that

information.

The expected value of service

life benefits first increase and

slightly decrease at the late

stage of service life, which can

be explained with the

increasing probability failure

of system and decreasing

accumulated benefit and costs

due to discounting. The value

of DDS will increase with

time, which indicates that the

risks of system failure are

significantly higher than the

accumulated structural

integrity management benefit

and costs.

It is beneficial to implement a 

DDS system at a later stage of 

service life when damages 

have progressed.


