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FACTS ABOUT THE FNI NETWORK

* Length: 3,765 km (90% of the network operated by CAPUFE, 50%
of the toll-roads sub-network, 8% of the federal network)

* Includes mainly 4 or more lane motorways located mostly along
trunk corridors

* 30% of the road length have traffic volumes in excess of 10,000
vehicles per day

* By definition, it must provide high quality road transport services

* Demand for accountability from users and other stakeholders is the
highest in the country




OBJECTIVES OF THE PAVEMENT
MANAGEMENT SYSTEM

* Allocate efficiently the resources available for road
maintenance

°* Ensure a level of service consistent with user
expectations

* Justify investments in road maintenance and
Improvement

* Develop procedures for assessing objectively and
systematically road condition

* Evaluate road maintenance alternatives both technically
and economically

* Formulate the annual preliminary work programme and
budget for network malntenance and rehabilitation q[lb,,«
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BACKGROUND: PILOT STUDY
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SINESS MOD R SYSTEM DEVELOPMENT
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AGEMENT CYCLE: PROGRAMME GENERATION
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DATA REQUIREMENTS: INFORMATION AVAILABLE ON
DOCUMENTARY SOURCES

* Geometric design parameters: cross
section, horizontal and vertical
alignments, altitude (CAPUFE)

* Construction and maintenance history _
(CAPUFE)

° Climate information (IMT)
* Traffic (SCT, CAPUFE)

* Inputs for calculating vehicle operating
costs (IMT)

* Surface roughness (SCT)
° Rut depth (SCT)




DATA REQUIREMENTS: FIELD SURVEYS

* Surface distresses: cracking, potholes, ravelling (video
logging and processing)

* Pavement deflections (falling weight deflectometer)
° Pavement structural section (ground penetrating radar)

* Skid resistance (high performance equipment) and
texture depth (sand patch)




IC ARCHITECTURE OF THE SOFTWARE TOOLS
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WHY HDM-47

* It provides models to predict H DN - 4
pave ment d ete rl @) ratl oNn an d HIGHWAY DEVELOPMENT & MANAGEMENT

estimate user costs

* There is a sound platform for
documentation, technical
support and technology
transfer

° It has highly relevant
applications within SCT



HOMOGENEOUS SECTION (STANDARD APPROACH)
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Work items corresponding to options with maximum NPV are applied to sections




EVALUATION BY ROAD BUSINESS UNIT

| | | ROAD BUSINESS UNIT | | |
0+000 3+000 7+000 12+000 14+000 18+000 20+300

| Year | Opt2 | opt2 | Opt2 | Opt2| Opt2 | Opt2
- WI1_ 2 Wil 2 WI1_ 2

[ver | ops | oms | oms  Jows| op3s | oms

()
 Year | Opt4 | Opt4 |  Opt4  |Optd| Optd | Optd
() /]

Y
Work programmes resulting from applying all options to
entire business units are obtained and evaluated outside
- HDM-4




TWARE TOOLS: INTERACTIVE INFORMATION QUERY
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BENEFIT COST/ANALYSYS

Resumen de rentabilidad
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‘ |Carreteras de queretaro
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OPTIONS PERFORMANCE

IRI promedio _[g]
1 | IRI promedio por alternativa | g! @ [ I
[Por'rd.[Rll [Altemah’va hd l ;

Ario * | Alternativabase | ALT4-Reconst... | ALT3 -Tratamie... | ALT2 - Alternati... |

2011 3.525 3.62 3.62 3.62

2012 476 3.01 3.05 2.13 1
2013 6,25 2.85 3.09 2.27

2014 7.89 294 3.33 241

2015 9,31 2.42 3.34 2,50 |
2018 10.58 2.32 3.42 248

2017 11.63 2449 2.40 2.16

2018 12.53 2.69 2.54 2,21

2019 13.52 287 279 2.23

2020 14.38 3.13 243 2.39

2021 15.01 341 2.57 2,24 [
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WORK PROGRAMME ADJUSTMENT

S1C2, km. 1284000 al 1294500 | 1.5 - - - -

51C2, km. 129+500 &l 1314000 |15 - - - - -

51C2, km. 131+000 &l 135+880 | 4.880005 - - - - -

sicojn, s smsezs [aross [N - - - - L -

51C2, km. 138+625 140+000 | 1.375 - - - - - - -

S1C2, km. 1904000 & 1414000 |1 - - - - - - -

$1C2, km. 14140002l 142+100  [1.100006 [N [ ] [ [ [ [ ] [ ]

51C2, km. 142+100 &l 194+680 | 2.579987 - - - - - - -

S1C2, km. 1444680 &l 1514700 | 7.020004 - - - - -

S1C2, km. 1514700 al 153+800 | 2.100008 - - - - ™
Segmento longtud  [2011 [2012 [2013 [2014 [2015 [2016 [2017 [2016 2019 [2020 [2021 [2022 2023 | 2024 [2025 [2026 [2027 [2028 [2029 [2030 | |

51C2, km. 128+000al 1294500 | 1.5 - -

S1C2, km. 1294500 al 1314000 |15 [ ] [ ] [

51C2, km. 1314000 al 1354880 |4.880005 - - -

S1C2, km. 1354880 al 1384625 | 2.744995 - - - -

S1C2, km. 138+625al 1404000 |1.375 [ [ [ [

51C2, km. 14040003l 1414000 |1 - - - -

S1C2, km. 1414000 al 142+100 | 1.100008 - - - -

S1C2, km. 142+100al 1444680 | 2.579987 - - - -

51C2, km. 14446803l 1514700 |7.020004 - - -

S1C2, km. 15147002l 1534800 |2. 100008 - -
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REMAINING CHALLENGES

* Enforce the institutional provisions required for
effectively applying the management cycle

* Under budget constraints, adjust work programmes and
prioritise candidate projects automatically

* Monitor the performance of executed works

* Start a calibration and adaption process for HDM-4
deterioration models

* Undertake the development of other management
systems (road safety, bridges, etc.)
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