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dTIMS around the world
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Europe 1990 - 2000
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Europe 2000 - 2010
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Viagroup Licenses and Projects
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dTIMS and the
NRA-PMS Idea
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What is the NRA-PMS idea?

Basics for strategic decisions

Inventory
Netdata
Pavement
Traffic
Condition
Others

Models and requirements
Performance prediction
Treatments
Requirements (framework
conditions)

Time frame and intervals

r

= :
oaie
R

Basics for recommended
construction program
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What is the NRA-PMS idea?

= Technical requirements

Ability to forecast future condition and

apply LCA/LCCA process on each single
road section

Define custom deterioration curves

Propose maintenance treatment

strategies (
= Economic requirements & Budgets
Define multiple budget scenarios e )
Optimize recommendations k—") Q\I;.j
= Organisational requirements P g
Supports existing decision process Treatments

Supports existing asset management
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Basic assessment concept

Pavement Condition
Rutting, IRl & LPV3 and CSC Single condition classes and
Pavement Construction Total condition class
Traffic and Others

: Benefit Technical
Maintenance Treatments .

based on technical related
triggers and reset values

Selection optimum solution
User costs Construction costs By using benefit-cost ratio
Condition related user costs Costs for each single maintenance

Treatment related user costs treatment BENEFIT

r s

Benefit User costs
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The dTIMS NRA system architecture

PMS-Inputdata

Caption Networkdata [PMS_Links]

Pavement condition data [100m sections, IRI, LPV3,CSC,RD]
Pavement construction data [not available at the moment]

Models Traffic data [AADT, HV, growth rate (region)]

Cross section data [notf available at the moment]

dTIMS Execution l

Results

PMS-sectioning model

PAT-sectioning model based on assessment of 100m
condition data [provided by PMS Ltd.]

/ PMS analysis sections
SCD and dFRAG

|

PMS sectioning results Input data preparation Default value model

PAT section with PAT values Perspective- and formula-transformations Definition of default values for missing input
PMS-sections with representative values and controlling parameters

Prediction models
Performance prediction models for condition data
[IRI, LPV3, RD and CSC] and other time dependent
variables [AADT, Age, etc.]

v

ﬁeneration of maintenance

treatment strategies
Analysis variables (object level)

D]

Treatment catalogue

Minor and major maintenance treatments
[costs, triggers, resets]

Object level results

Recommended maintenance treatment [year, type, |«
costs, effects]
Performance prediction of analysis variables

Technical assessment procedures

L Procedure for condition assessment [SCI, SI, TCI]
Definition of cost-benefit analysis

k.

Scenarios Optimization
Technical scenarios Finding best maintenance treatment
Macro-economic scenarios solutions under given constraints Macro-economic assessment

procedures
Economic modeling [condition and treatment]
Definition cost-benefit analysis

Network level results (technical)

Network level results (economic)
Condition distribution [IRI, LPV3, CSC, RD, SCI, SI, TCI]

Average condition [IRI, LPV3, CSC, RD, SCI, SI, TCI] > Sost d's“'b“t'%"egtem“!:'t ‘z‘o"‘s;"gi'g;ieb"u‘;i';‘:"“'c VEEE)
Technical maintenance backlog [IRI, LPV3, CSC, RD, SCI, SI, TCI]
Treatment length distributions
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How to model this?
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Performance prediction (1)

Performance prediction is core element of
any modern PMS using LCA/LCCA!

(Empirical) Performance prediction model

l_f*_l

Probabilistic models Deterministic models

Description of pavement condition in the future
by using a mathematical correlation between
condition and parameters

Description of pavement condition in the future
by using a probability distribution

Time ,t“ Time ,t+1“

Mathematical model:

Y(#) = f(Xy(t). X2..... X;)

/

/{ > X(t)

A
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Performance prediction (2)

Prognosis:

___________ 20 - e m e -

1988 2005 2007 ) 2002 2005 2017 ) 1995 2005 202
Final ranking:
I I1 II1
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Performance prediction (3) 20

* Longitudinal evenness £ ,‘,
Expressed by IRI (International £, ,//
Roughness Index) and LPV3 (3m 3%10 /,/
variance) =
Source IRI-model: Austrian IRI-model oo
and adjusted to NRA requirements T amesasinmMo gom)
Source LPV3-model: Belgium 2.5m- IRIt =IRl¢_q +(a+b-ESAL; -0.41-10)
wavelength model, transformed )5
and adjusted to NRA requirements Yo -
Both models are relative empirical s | —
performance functions &

Main parameter is traffic (expressed 05
by ESALs), model parameters v ——
according to level of sub-network | © cumESALsin Mio. (80KN) |

LPV3, =LPV3, ; +a-ESAL -0.41
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Performance prediction (3)

9.0

= Transverse evenness o0 //
Expressed by rut depth T ///
Source: Belgium rutting model and 5::2
adjusted to NRA requirements 0 //
Absolute model based on traffic 0-00_'0’0 —
(cumulative ESALs) and model cumESALs in Mio. (80kN)
parameter calculated from the RD; = A-(0.41- cumESAL, )°
measured rut depth 0
. i |
= Skid resistance

0.5

Friction coefficient

0.4

csc [-]

0.3

Source: Belgium skid resistance model o,

0.1

0.0

Relative model based on traffic
(ESALs), model parameters according . 7 cambsatsinmio, @okn)
to level of sub-network CSC, =CSC,_; +a-ESAL -0.41
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Implementation of User-Cost model (1) 22

" |mplementation of a simplified user Costfunction

Savings caused by

costs model based on available NRA  vsrgests bettercandition
information and data. by wsatmens

by treatments

» |ndicators to describe user costs and
other macro-economic effects:

]
L—» Time

User costs due to pavement Treatment related user costs and
condition other effects
= Time costs = Time loss due to construction site
= Vehicle operating costs = Additional accidents due to

construction site

= CO, equivalents (environmental
effects)

= Accident costs

= CO, equivalents (environmental
effects)
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Implementation of User-Cost module (2) 23

= User-Cost module is a general approach based on simplified

(understandable) models ol \\

3 8

= Time costs AN
Reduction of speed due to poor condition or |
maintenance treatments [HDM4] ]

w
o

]
w

= Vehicle operating costs (VOC)

Increase of fuel consumption [HDM4]

[
o

[
u

e Pass.car (75km/h)
em=Trucks (75km/h)

Fuel need [I/100km]

[
o

= Accident costs

Accident rate as a function of rutting and P ——
skid resistance [German model]

o 0]

(=]

= CO, equivalents
CO, emissions due to fuel need [HDM4]
Calculation together with (VOC) I

‘\‘

Accident rate [Acc/mio.veh.km]
o o - - N N
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Cost-benefit analysis (1) 24

= (Calculation of technical benefit (implemented)

Condition Effects of treatments (treatment

A Benefit = area strategies) can be quantified for
between curves . L.
. each single condition parameter
Do-nothing
function Total condition class represents all

effects and is the basis for the
technical benefit

Area between the curves has to be
weighted according to traffic load
(effect of a maintenance treatment
» Time on a high volume road should be
qguantified higher in comparison to
a low-level road)

\

15t treatment
2nd treatment
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Cost-benefit analysis (2) 25

= Calculation of macro-economic benefit (draft
Version) Savings in time costs due to better
pavement condition

Savings in vehicle operating costs due to
better pavement condition

Savings in accident costs due to better
pavement condition

Savings in CO, cost-equivalents due to
better pavement condition

Costs due to time loss within
construction site

Costs due to increased accident rate
within construction site

> Time Costs due to increased CO,-emission
within construction site

Cost-function

Savings caused by

User-iosts better condition
User costs caused
by treatments

Sum of all costs = benefit
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Cost-benefit analysis (3)

= Comparison of treatment costs and
benefit

Calculation of (incremental) cost-benefit
ratio (IBC-technique)

Selection of most adequate maintenance
treatment strategies over the whole
network within the optimisation BENEFIT

(budget scenarios) t S;

= Qutput of analysis

Recommended maintenance treatment
strategy for each single road section

Network level results as a sum of the
section level results

» COSTS
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dTIMS NRA in Practice

\”a [0" NRA National Roads Conference 2013
» October 9, 2013 » Galway, Ireland



dTIMS NRA in practice
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dTIMS NRA in practice
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dTIMS NRA in practice
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dTIMS NRA in practice
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