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Deterioration prediction methods ®RMIT

A Discrete condition data collected using visual
Inspection

A Deterministicvs. Probabilistic
A Deterministicmethods
A Probabhilisticmethods
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Current Practice vs. Proposed Method ®RMIT

1 ) A Overestimating the deterioration
\ Superstructure- Linear trend

A Underestimating the deterioration
trend

Condition
w

0 10 20 30 40 ge (veiR) 60 70 80 90 100

1.00
0.90 +
0.80
0.70

=6—Cond. 1
=-Cond. 2
—=Cond. 3
=>=Cond. 4

@40
0.30
0.20 -

0.10 -

000 - n T T T T 1 = 1 r -
35 45 Age (Yeagy 65 75 85

f Markov
Research Research Literature AM Framework uildir Markov N Convergence .
P D e Y D D T D e X Y

== Cond. 5




Deterioration Prediction ® RMIT
Markov Chain Application
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Deterioration prediction methods

A Deterioration prediction

A Deterministicvs. Probabilistic

A Deterministicmethods
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Calibrated & Validated Transition Matrices
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Risk and Expenditure Projections
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Sustainable DecisiorMaking

Goal Aspect Criteria

Fn 1= Impact of failure and response |

LD LELL L [T

Fn 2= Minimum level of service |

Functional

A 4

Fn 3= Compliance to building standards and regulations |

En 1= Water management |

En 2= Material sustainability |

En 3= Energy efficiency |

En 4= Waste management |

Environmental

4

En 5= Air and noise pollution |

Overall
sustainability
impact

En 6= User comfort |

En 7= Usage of hazardous goods and materials |

Ec 1= Life cycle cost |

Economic

4

Ec 2= Land value |

Ec 3= Local economy |

Ec 4= Additional capital investment |

Sc 1= Local community engagement |

Sc 2= Community benefits and equity |

Social

A 4

Sc 3= Neighbourhood character |

Sc 4= Employee well-being |
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Calculation of Sustainability Index Values

Component Impact on Impact on Impact on Impact on Impact on
Environmental | Economic Social Functional Overall
Sustainability Sustainability Sustainability Sustainability Sustainability
A 3.40 3.45 3.10 3.00 3.31
B 3.13 3.15 3.30 3.25 3.18
C 2.34 2.88 2.02 3.12 2.52
D 2.79 2.88 2.40 2.38 2.70
E 3.79 3.62 3.78 3.92 3.75
F 3.96 5.00 3.90 3.33 4.12
G 1.25 1.60 1.80 2.00 1.54
H 2.54 2.32 2.45 2.04 241
I 3.07 3.25 3.10 3.25 3.15
J 3.76 3.98 3.88 4.21 3.87

09/02/2013
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