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REPEX model key requirements:
 Built on a bottom up approach to enable a better control 

and estimate of expenditure

 Model built on a dynamic structure which supports a 
number of degrees of freedom, such as:

– Overall group assets REPEX strategy adjustments

– Particular assets REPEX strategy changes

– Addition/removal of assets as required

– Dynamic adjustments to predictive /preventative & 
corrective expenditure to individual or assets groups

– Assess amounts of spent as a function of the 
maintenance strategy and its effect on the assets 
lifecycle

– Control assets life cycle/ expenditure and 
benchmark against past figures and other airports

• If successful, be the base for a risk based “Asset 
Stewardship process”.

The REPEX model intends to estimate the 
annual and overall expenditure associated 

with maintenance & repair costs of the 
assets (including pavements) that make 

up a major airport investment
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REPEX model key features:

• Comprehensive list of infrastructure assets/ sub-
assets which represents the majority of infrastructure 
value

• Assessment of assets quantities

• Qualify each asset condition by assigning them an 
equivalent age. 

Equivalent age is the assets age, relative to its 
prescribed useful life, it would be expected the asset 
to have given its current condition

• Definition of preventive and corrective maintenance 
strategies and associated costs to each asset

• Calibration of  the strategies to optimize the 
expenditure along the life of the concession with a 
view of providing enough residual life in the assets so 
as to meet the hand back conditions.

• Validation of the model against known REPEX 
expenditure of well maintained assets worldwide

Assets groups for REPEX policy & 
strategies assignment:

Asset Group 1: Passenger Terminals

Asset Group 2: Airside Infrastructure

Asset Group 3: Primary Utility 
Networks

Asset Group 4: Equipment

Asset Group 5: IT Systems 

Asset Group 6: Other Buildings
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• Desktop analysis of existing 
documents/ assets

• Prepare site visit & 
document collection

• Stakeholder meetings

• Infrastructure construction 
stages contracts & as-built 
documents

• Existing maintenance, 
repair and replace policies, 
contracts & history

Data Collection

Review of outsourced 
maintenance contracts

List of existing contracts
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• Gather an understanding of the condition 

of the existing infrastructure

• Understand the status and scoping of the 

ongoing works

• Engage with maintenance stakeholders

Site Visit
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PART I - G&P R$ 5,208,197.61

PART II - RWY 10/28 RWY SYSTEM - EXTENSION OF TWY 

M & TWY N (15/33), TWY EE, TWY L1 & TWY L2

Earthworks 3,920,141.80 
Pavements 19,545,175.38 

Drainage 486,940.88 

Markings 155,130.15 

AGL/ Signage 3,243,062.53 
Grass protection 904,040.34 

PART III - PAVEMENT REFURBISHMENT INCLUDING 

RUNWAY AND TAXIWAY PRE-STRESSED JOINT 

REPLACEMENT 

Pre-stressed pavement joint replacement and 

associated pavement repairs
7,025,697.32 

Twys pre-stressed concrete slabs surface repairs 84,829.64 

Replacement of 618 concrete slabs by reinforced 

concrete slabs
23,000,281.62 

Markings 984,601.64 

TOTAL R$ 64,558,098.91

In green – main pavement widening

In darker grey – shoulder widening

RWY 10/ 28 system

RWY 15/ 33 system
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A stretch of 2200m of RWY 10/28 are 

currently closed to operations.

A number of pre-stressed pavement 

repairs are taking place together with 

2x7.5 m shoulder widening project.

RWY panel being repaired RWY panel being repaired

The manholes closer to the runway 

are now being corrected/ reinforced 

(heights/ cover types)

Shoulder 

widening
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• Identify and quantify pavements 

differentiating the different pavements type 

of and year of construction

• Classify current pavements condition and with 

an equivalent age

• NO DETAILED ASSESMENT OR TESTING WAS 

POSSIBLE OR INTENDED AT THIS STAGE.
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• Identify and quantify different 
nature assets and sub assets types/ 
year of construction/ associated 
maintenance policy, etc.

• Subdivide assets in components.

• Classify current condition and 
attribute them an equivalent age
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• Pavement type

• Quantity

• Expected overall life span by 
assets type 

• Assessed equivalent age

• Residual life

Sample of existing  assets list data (pavements):
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The Assets were clustered into 6 major 
groups for modelling & study purposes 
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PHASE 1B 2014-2016
# TYPE DESCRIPTION BUILDING 

AREA
IMPRVMNT. 

AREA

1 NEW 90x90 RESA
2 NEW CARGO BLDG NEW ROOF 10097m2

3 NEW VEHICLE MAINTENANCE FACILITY 10000m2 13501m2

4 NEW TERMINAL 3 / 1B CONCOURSE 76670m2

5 NEW TERMINAL 3 APRON 230038m2

6 NEW ELECTRICAL MAINTENANCE FACILITY 1500m2 6937m2

7 NEW MAINTENANCE FACILITY 750m2 3042m2

8 NEW CENTRAL WATER AND CHILLER 1000m2 2840m2

9 NEW STAFF PARKING LOT 100m2 29757m2

10 NEW PASSENGER PARKING LOT 200m2 51906m2

11 NEW PARKING ROAD CONNECTOR 2431m2

12 NEW TERMINAL SERVICE ROAD 7706m2

13 NEW TERMINAL SERVICE ROAD CHECKPOINT 56m2 697m2

14 NEW TRAFFIC CIRCLE 2393m2

15 NEW MAINTENANCE ROAD CONNECTOR 1588m2

16 NEW REMOTE HARDSTAND 146687m2

17 NEW AIRFIELD SERVICE ROAD 1703m2

18 NEW PETROBAS GAS STATION 1052m2 3798m2

19 NEW OVERHEAD SIGNAGE

20 NEW PASSENGER LOADING BRIDGE 1ea.
21 RENOVATED TERMINAL 1 PROCESSOR 31215m2

22 RELOCATED TERMINAL 2 F.I.S. 12080m2

23 NEW HARDSTAND SERVICE BUILDING 2070m2

24 NEW APRON LIGHTING TOWER (20 TOTAL)
25 FUTURE RAIL R.O.W.
26 REALLOCATE DEPARTURES / ARRIVALS CURB

27 RELOCATED UNDERGROUND TERMINAL SERVICE ROAD 2436m2

28 REMOVE AIRFIELD FRANGIBLE OBJECTS

29 RESTRIPE EXISTING STAFF PARKING LOT 30061m2

30 DEMOLISH TAXIWAY EXTENSIONS 8623m2

31 DEMOLISH ELECTRICAL MAINTENANCE FACILITY 2042m2

32 DEMOLISH MAINTENANCE FACILITY 5020m2

33 DEMOLISH EXPRESS COURIER DELIVERY TERMINAL 1390m2

34 DEMOLISH UNOCCUPIED BUILDING 2673m2

35 DEMOLISH PETROBAS GAS STATION 878m2

36 DEMOLISH LIGHT TOWER

37 DEMOLISH EXISTING ROAD 14670m2

38 NEW APRON LIGHTING TOWER (10 TOTAL)
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PHASE 1C 2017-2018

# TYPE DESCRIPTION
BUILDING AREA IMPRVMNT. AREA

40 NEW 150x240 RESA

41 NEW TAXIWAY A / AA / G / H 21888 m2

42 NEW PERMIETER SERVICE ROAD 2801 m2

43 DISPLACE RUNWAY 33 THRESHOLD 100M

44 DISPLACE RUNWAY 15 THRESHOLD 80M

45 DEMOLISH TAXIWAY A / G / H 31811 m2

46 DEMOLISH PERMIETER SERVICE ROAD 2418 m2

47 RECLM. ISLAND EXTENSION 1261 m2

Título: GIG REPEX Model- Autor: Ing. Horacio Rossi



XI Seminario ALACPA de Pavimentos Aeroportuarios
IX Taller de la FAA

IV Curso Rápido de Mantenimiento de Aeródromos
01 al 05/Set de 2014 Santiago de Chile

Título: GIG REPEX Model- Autor: Ing. Horacio Rossi



• Replacement periods and work intervals used in the 
models are based on published/ internal benchmark 
data (USD/m2/pa), feedback from buildings in use and 
our experience. 

• Sensitivity analysis have been undertaken taking account 
of the impact on corrective and preventative asset 
maintenance procedures relative to the service life 
frequency and the percentage change in the lifecycle 
fund. This is particularly relevant for the M&E services 
and the specific in-use conditions of operation.

• The amounts included for Life Cycle Replacements take 
account of Main Asset and Sub-components only. They 
do not include for spare parts and consumables replaced 
as part of Frequent Maintenance. 

• The life cycle costs have been calculated based on the 
following assumptions:

– All workmanships / installations / maintenances / 
operations / uses are in accordance with 
manufacturers' recommendations.

– Like-for-like performance replacement with best 
value for money solution

• Replacement periods assume that the appropriate 
planned maintenance is carried out in   accordance with 
good industry practice and manufacturers' 
recommendations. Some assets are replaced at the end of 
foreseen obsolescence (i.e. IT systems).

• General lifecycle on-cost allowances:

– LC Management fee

– Design Fees

– FM Manage Fee

– LC Prelims

– Contractor’s overhead and profit

– Strip Out

– Risk / Contingencies

• Exclusions:

– Inflation

– Taxes

– Capital Allowances

– Decant costs

– Condition surveys & inspections, structural and 
heritage surveys

General Rules for REPEX Strategy/ Policy Definition and Costing
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Example of Maintenance Strategies defined for Rigid Pavement – Aprons, Runways 15/33, 10/28 and 15/33 
Taxiway Systems

Strategy* Area x

% of Area 

Worked After 40 

years

Intervention Type Activity
Intervention 

Period/Recurrence

RMS-1 0.0100 40.00 Routine/Preventive maintenance Cleaning/crack sealing and others Continuously

RMS-2 0.0018 30.00
Routine maintenance (low/medium 

severity)

Low/medium severity crack cleaning/sealing, small patches 5 to 9; 15 to 19; 25 to 

29; 35 to 39

RMS-3 0.0010 100.00
Routine/preventive maintenance 

(Resealing 100 %)

Remove old and reseal Joints and crack sealing (low/ medium/high 

severity)

every 10 years

RMS-4 0.0025 20.00
Routine maintenance (medium/high 

severity)

Medium/high severity crack cleaning/sealing, small patches 5 to 9; 15 to 19; 25 to 

29; 35 to 39

RMS-5 0.0013 30.00
Median corrective maintenance Reparation of corner breaks, faulting, spalling, pumping, remove 

unsound concrete, carry out  small patches

22 to 29; 32 to 39

RMS-6 0.0090 32.00
Severe corrective maintenance (slab 

replacement)

Replacement of shattered slabs Every 3 years, starting 

at year 22
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REPEX Model
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The above pictured templates were used to input the defined base case maintenance/ 
repair strategy into the model for each component. 

REPEX Strategy

Strategy costing

General Asset Info
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 Hand back asset life reflects the 
contractual obligation

 Discount factors are standard government 
economic discount rates

 Cost efficiency factors represent the 
general impact that reflects efficiency 
gains expected from a private entity 
running the airport
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 Passenger forecast numbers can be used to 

calculate REPEX/ PAX rates to benchmark 

the model’s outcome against other airports

 Inflation can be considered within the model 

 Strategies (1 & 2): the user can specify two 

periods where preventive spent deviates 

from the base case (e.g. -20% to + 20% to 

each asset ground). These changes on 

preventive spent affect the frequency of 

corrective maintenance interventions. The 

underlying relationship is being adjusted by 

the team of experts. 
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WHAT IS NEXT ?
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INPUTS

•Existing assets (all 
conditions)

•New assets (including 
capital projects)

•Airport lead engineer 
system expertise

•Maintenance systems

•User requirements

•Technical standards

•AMC Repository

OUTPUTS

Optimal asset 
lifecycle/longevity achieved

CONDITION

Zero ‘unacceptable’ 
situations to the business 

due to asset failure
INTEGRITY

Assets are fit for planned 
purpose

PERFORMANCE

RISKS & CONSTRAINTS

ENABLERS (How to)
Asset Stewardship Procedures

ASP 1 New Assets

ASP 2 Existing Assets

ASP 3 Criticality

ASP 4 Performance

ASP 5 Work Plans

ASP 6 Procedures

ASP 7 Contingency

ASP 8 Workload

ASP 9 Work Completion

ASP 10 Measurement

ASP 11 Monitor

ASP 12 Asset Abuse

ASP 13 Safety Records

ASP 14 Permits

ASP 15 Asset Modification

ASP 16 Operate in Design

ASP 17 Asset Review

ASP 18 Replacement Plan

ASP 19 Compliance Review

Asset Stewardship
Delivery Requirements

Performance

ConditionIntegrity

Asset Stewardship
Delivery Requirements

Performance

ConditionIntegrity

Asset Stewardship
Delivery Requirements

PerformancePerformance

ConditionConditionIntegrityIntegrity

IT AirfieldProperty Retail Engineering
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LONDON HEATHROW…Comprehensive Asset Management Program

• Re worked Capital asset replacement 
plans and optimized primary 
maintenance 
cost drivers

• Strategic balancing of OPEX and CAPEX 
has delivered £4m benefit in 2011 and 
£7m+£2m in 2012

Maintenance Cost Drivers Asset Cost Model

Risk Management
Q6 Solution Sheets

Engineering and Asset 
Management Strategy

Total Savings for the first 2 years: £13M
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CH2M HILL’s 88-person team operates and maintains 
infrastructure critical to airport operations including boiler 
and chiller plants, HVAC systems, power 
distribution/lighting systems, plane de-icing controls, life-
safety equipment, plumbing systems, and buildings.
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Atlanta Facilities Management



Interceptor Sewer

Thank You
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