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A0 o\ Life Cycle Cost Consider the Total Cost of
Ownership

INSTITUTE
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* Preservation
approach costs
less

* That means we
are intervening
earlier on roads
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Progressive Pavement Management

Preservation vs. Rehabilitation
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Preservation Strategy: Rehabilitation Strategy:
Years 5, 14, 30 & 39: Cracksealing Year 15: FDR plus 4" Hot Mix Owverlay
Years 10 & 35: Microsurfacing (Double) Year 30: FDR plus 4" Hot Mix Overlay
Years 17 & 42: Chip Seal Year 45: FDR plus 4" Hot Mix Owerlay
Year 25: Mill & Pave
TOTAL COST/SY OVER 50 YEARS = 529.60 TOTAL COST/SY OVER 50 YEARS = 60.00
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C ARE*C " Maintain Infrastructure at Different Levels
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Optimising Value from Assets
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Interventions to minimise annual whole of life costs
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caree W Theory: How Roads Deteriorate
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careC 7 Think network first — then element

» Keeping an eye on the 75th percentile trend is a useful network
indicator
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Source: David Fraser

May 2023 Session: Lifecycle Decision Making & Pavem@&nt Prediction Modelling, Dr Theuns Henning




caree ' Results Surface Performance Overlaid
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C ARE§§C§§“ Wy Y Pavement Performance Overlaid

Rut Condition for Normal scenario
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carec 7 Asset Cost to User

A

Costs to provide
infrastructure

The more customers the asset
Serves,
— the more it costs to build

— but

The cheaper it is per user
Costs per user

< to provide

> Users

Source: David Fraser

May 2023 Session: Lifecycle Decision Making & Pavement Prediction Modelling, Dr Theuns Henning 10




C ARE§§C§§§“ CA_RN‘%T;?TES‘ Fine Tuning Analysis — Needs Forecasting

Original Analysis based on construction date

Construction

Date
Anticipated Life N
calculated using basic
factors - -
Limited Accuracy
<« Witeoff 5 « Over depreciateds,

Sophisticated analysis based on today, yesterday and tomorrow

Construction

p Performance to Date S Calculated Life using £

sophisticated analysis /~

Anticipated remaining life
More accurate, with improved confidence in anticipated life and Condition!

Source: David Fraser
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/ m - Forecasting Deterioration of Road Assets

Condition rating

Nominal deterioration curves - condition vs. age
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FIGURE 1 Condition grades, deterioration rates and condition-based levels of service.
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Source Auckland Transport
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caree U Condition/Age Distribution
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%@gg " Road Deterioration: Influencing Factors

ENVIRONMENT STRUCTURE
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Source Tighe at al, 2007
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carec 7 Empirical Model Forms

* Deterministic

“Predict future as a precise value on the basis of mathematical
functions of observed or measured deterioration”

 Probabilistic (Stochastic)

“Predict future as the probability of occurrence of a range of
possible outcomes”
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C ARE‘C Stochastic Modelling — TMP Example
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Source: Elke Beca
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cAReC W Stochastic Example

Any Other Day Day After Big Game

Tomorrow Tomorrow
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o G HDM Models

Q{A}REQ \ INSTITUTE

-
e HDM uses ‘Deterministic Models’

* Predicts a single future outcome based on current situation

* Developed using ‘structured empirical approach’

* Knowledge of how pavements perform used to set framework for statistical
analysis

* Incremental

* Change in condition based on current condition:
A CONDITION = f(a0, a1, a2)

e Can use any start point so flexible

Source: Chris Bennett
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ﬁ G HDM-4 |Interactions Between Distresses
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C ARE§§§§C§§§“ , Distresses Modeled

Bituminous Concrete Block* Unsealed
Cracking Cracking Gravel loss
Rutting Joint spalling Roughness
Ravelling Faulting
Potholing Failures
Roughness Serviceability *not in software
rating
| _Edgebreak Roughness
Surface texture
Skid resistance

Source: Chris Bennett
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carec W2 Models Designed for Range of Conditions
e

* Moisture * Temperature
* Arid * Tropical
e Semi-arid * Sub-Tropical hot
* Sub-humid * Sub-Tropical Cool
* Humid * Temperate Cool
* Per-humid * Temperate Frees

Source: Chris Bennett
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CAREC ./ . . . .
==== =" Deterioration Models - Bituminous
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caree 0 Concrete Models

Cracking % of slabs cracked JP
Number per km JR
Faulting mm JP,JR
Spalling % of transverse JP,JR
joints
Failures Number per km CR
Serviceability Dimensionless JR,CR
Roughness m/km IRI All
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careC 7 Initiation and Progression
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* Cracking, raveling and potholing have initiation and progression
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carec 0 Roughness

* Roughness = F(age, strength, potholes, cracking, raveling, rutting)
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CARECiEEE:‘ °
careC v Rutting

 Rutting = F(age, traffic, strength, compaction)

Rutting (mm)

Pavement Age (Years)
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carec " Calibration is Needed for Models

/ Current Condition
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cAREC 7 Hierarchy of Effort

Time Required
Experimental
Years Surveys and
Research
Months Field Surveys
Weeks Desk Studies
~ Resources
Limited Moderate Significant Required
General Planning Project Appraisal Research and
Quick Prioritisation Detailed Feasibility Development
Preliminary Screening
Coarse Estimates Reliable Estimates _
Source: Chris Bennett
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