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Abstract: Urbanization has been rapidly progressing, making municipal infrastructure primary in the
smooth operation of cities and residents’ quality of life. Traditional service and management models
often face the challenges of information island, a slack reaction, irregular resource allocation, which
cannot meet the requirements of modern and refined urban governance. The rise of big data
technology provides an opportunity for new methods and means to manage the intelligent municipal
infrastructure. From a big data-driven perspective, this paper systematically studies optimization
pathways for municipal infrastructure maintenance and management. First of all, this study clarifies
the application logic of big data, and points out that data collection, integration and sharing are the
key to improving the efficiency of infrastructure management. By analyzing big data, it builds a
predictive and preventive maintenance model, putting forth a shift from the “reactive repair” towards
the “proactive prevention” through machine learning with lifecycle prediction. and addresses the
importance of decision support in resource allocation, emergency response and management
decision-making. Although big data technology can be used to promote the scientific and intelligent
maintenance and management of urban infrastructure, there are still some problems in terms of
standardizing data format, protecting privacy security, inter-department coordination, etc. The
research presents theoretical support and practical reference for smart city development.

1. Introduction

Municipal infrastructure, the primary support system for urban operation, includes road
transportation, water supply and drainage, power and energy, communication networks, and public
service facilities. As a result, and its operational status directly affects urban safety, levels of
sustainable development and quality of life for residents ['l. As urbanization accelerates, infrastructure
is facing problems such as accelerated aging of structures, increasing maintenance costs, and frequent
emergencies. Conventional management paradigms, which depend heavily on period inspections and
lumen fixes, are hampered by information lags, reactiveness and relative inefficacy to resource
allocation 2], These constraints undermine the capacity for responsive, accurate and sustainable
administration of contemporary cities.

New opportunities to tackle these challenges are brought on by the fast development of big data
technology *l. The managers of city bodies can have a greater and deeper understanding of
infrastructure operational status and potential risk, through collecting, integrating, and real-time
analysis from multisource data. Sensors and IoT devices allow real-time tracking of road cracks,
pipeline pressure, or bridge stress conditions; remote sensing and geographic information systems
provide spatial coverage for dynamic environmental monitoring at the scale of large infrastructures;
meanwhile public feedback and historical maintenance data augment this rich source of data. These
data supports full lifecycle facility management providing predictive maintenance and intelligent
decision making (4],

The benefits of big data on municipal infrastructure management include reducing the costs
associated with emergencies by predicting potential risks in advance, significantly improving
maintenance efficiency and minimizing operational costs. Data-driven management optimization
enhances cross-departmental coordination efficiency, promoting transformation of urban governance
from experience-driven to scientific decision-making. At the moment, exploration on big data-driven
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municipal infrastructure management is still at a stage where factors like lack of standardized data,
current information-sharing mechanisms and privacy and security risks can hold back more advanced
analysis applications. Such issues limit its wider use and implementation °1.

From a data-driven optimization perspective, this paper describes a framework on how big data can
be used to optimize civic infrastructure maintenance and management. In particular, the study will
explore the provided logic behind the access of big data with infrastructure management, its
implementation mechanisms, and delve into methods for data acquisition and integration, predictive
and preventive maintenance models along with construction of management optimization as well as
decision support systems 61, This will cause the development of strategies and perspectives for
promoting the optimization of municipal infrastructure management. The goal of this study is to give
theoretical support and practice references for the development of smart city and the sustainable
growth of urban.

2. Overview of Big Data-Driven Municipal Infrastructure Maintenance and Management

Municipal infrastructure is the main support system of urban operation, including a wide array of
facilities—roads, bridges, drainage systems and water/power supply are some examples "], It is
directly related to the normal functioning of urban services. Traditional maintenance and management
models mainly rely on periodic inspections and experience-based judgments, which have the
disadvantages of delayed treatment, resource waste, and low maintenance efficiency [®l. The traditional
approaches face the challenge of achieving efficiency, precision and sustainability needed for the urge
of modern urban management as inter city scales continuously expand, facilities continue aging. The
fusion of multi-source infrastructure data can be expressed mathematically as shown in Equation 1:

Dfused: Z?:l WiDi 5 ?:1 w; =1 (1)

Big data technologies provide new ideas for the maintenance and management of municipal
infrastructure ). City managers can acquire a more comprehensive perspective on the status of several
facilities together as well as potential risks through the collection and analysis of big, complex, multi-
source, real-time data. Structural health data for roads, bridges and pipeline networks are presently
available in real time using sensors, IoT devices and remote sensing technologies %, Drawing on
historical maintenance records, inspection data and public feedback, and here hundreds of thousands
of lines (or thousands of squares) or rows with the various forms around roads together may provide
strong data support for decision-making.

Big Data technology allows for predictive maintenance and intelligent decision-making and builds
upon data integration and analysis. By applying machine learning, predictive analysis and risk models,
it is possible to predict potential failures with an eye on optimal facility lifecycles — transitioning from
historical reactive repairs towards proactive prevention. This data-based management style increases
maintenance efficiency and decreases operational costs, while also decreasing the chance of
emergencies, leading to higher urban resilience. To evaluate the overall condition of a facility, we
define a weighted Facility Health Index as given in Equation 2:

Yie1 %S )

FHIj=§£—1];:‘, j=1.2,....N (2)
Big data further optimizes the resource allocation and management processes in municipal
infrastructure. Through decision support systems and visualization platforms, they enable cross-
departmental information sharing, fast incident response, and data-backed maintenance tactics. This
big data-driven model is the technological basis of smart city development, which gradually promotes
the transformation of traditional experience-based urban management to scientific and intelligent
urban management, well ensuring a solid support for sustainable urban development. The relationship

between infrastructure Health Index and Maintenance Cost is illustrated in Figure 1:
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Figure 1 Relationship between Health Index and Maintenance Cost

3. Application Mechanisms of Big Data in Municipal Infrastructure Management

The big data application mechanisms of municipal infrastructures management are divided to three
stages: data collection and integration, predictive and preventive maintenance, management
optimization with decision support systems. Managers can build a basic database of rich, dynamic
infrastructure information through the collection and integration of multi-source data. Big data-based
prediction models and machine learning techniques can be used to predict possible failures based on
existing equipment, moving from reactive fault repairs to proactive mechanical preventative measures,
improving facility safety and operational efficiency; supplemented by management optimization or
decision support systems, urban management departments can scientifically allocate resources, rapidly
respond to emergencies and make intelligent decisions through visualization platform. This trio of
mutually reinforcing elements forms the crux of large-scale data-powered optimization in urban
infrastructure management.

3.1 Data Acquisition and Integration

Municipal infrastructure management derives from various sources of data, including physical
sensors, Internet of Things (IoT) devices, remote sensing imagery, Geographic Information System
(GIS), historical operation and maintenance records and public feedback. Physical sensors—often
integrated into smart infrastructure, buildings, and homes through the internet of things (IoT)—enable
real-time monitoring of facility operational status—road cracks, bridge stresses, sewer network
pressures. These devices provide managers highly timely data at first hand. Remote sensing imagery
and drone inspections enable broad, macro-level monitoring of large-scale infrastructure that may not
be readily amenable to inspection in person.

Maintenance records and inspection data from historically apply vital long-term trending
information for infrastructure maintenance. Not only does this information represent a facility's service
life and failure history, but it is also used to build the main pillars of the facility health index and
lifespan prediction models in predictive maintenance. Augmented with public feedback data — like
information gathering from city apps, hotlines and social media — it expands managers’ sense of
conditions in facilities, he said, making it especially effective for quickly identifying emerging
problems. The probability of infrastructure failure based on key features can be modeled using logistic
regression, as illustrated in Equation 3:
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Heterogeneity, fragmentation and inconsistency are the main challenges of multi-source data
integration. Data collected from various sources may have format inconsistencies, temporal
irregularities, and missing values which require data cleansing, normalization, and fusion processing.
Creation of unified data platform or databases enables managers to integrate structured and
unstructured data for dynamic monitoring and management of entire infrastructure lifecycle.

Also, ensuring the availability and security of your data is similarly important in building a
management system. This involves creating data collection standards, developing permission
management mechanisms, and instituting data security and privacy protection policies to ensure
reliability and compliance throughout the entire process of collecting, transmitting, storing and using
data. Moreover, the development of a robust data acquisition and integration system provides
municipal infrastructure management with a large-scale data foundation that is
comprehensive/accurate/sustainable in nature to achieve predictive maintenance and intelligent
decision-making.

3.2 Predictive and Preventive Maintenance Models

Maintenance practices within traditional municipal infrastructure management mainly consist of
reactive repairs, resulting in response delays and wastage of resources. Big data technology makes
predictive and preventive maintenance possible. Facility operational data, historical failure records,
and environmental factors are analyzed to create predictive models that help managers preemptively
prevent risks and potential points of failure within the business by switching away from reactive
maintenance. The remaining useful life of a facility component can be estimated by the degradation
model presented in Equation 4:

T,

RUL: Tmax,j' current,j ,(4)
J

j
Predictive models generally use machines learning, statistical analysis and life cycle assessment
approaches. Regression analysis, neural networks or random forest algorithms can predict trends in
facility conditions such as road cracks, bridge stresses and pipeline leaks. The merging historical data
and monitoring in real time also facilitates dynamic adjustment of models, improving prediction
accuracy and reliability. It helps managers in effectively scheduling maintenance plans scientifically,
allowing to reduce potential costs of unforeseen sudden failures on the functioning of cities. Figure 2
shows the predicted Failure Probability of infrastructure components plotted against their Remaining
Useful Life, with criticality levels highlighted:
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Figure 2 Predictive Failure Probability vs. Remaining Useful Life
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The heart of predictive maintenance models is in developing resource allocation and repair
strategies. By scoring levels of risk, intensity of use, and criticality on multiple facilities the managers
can prioritize maintenance tasks to high risk or key infrastructure, providing a rational basis for
allocating human, material, and financial resources. Not only does this approach save overall operation
cost, but it also increases the safety and reliability of infrastructure systems of the city.

Predictive and preventive models can also be deeply integrated with decision support systems( DSS
) to get intelligent maintenance management. This will enable decision makers to derive scientific
inspection frequencies, repair plans, and emergency protocols — by visualizing what can be predicted
from the predictive results on management platforms. The system can self-learn and adjust during
operation through continuous optimization of model algorithms, continuously improving prediction
accuracy and maintenance efficiency, so as to provide powerful technical support for the development
of smart city.

3.3 Management Optimization and Decision Support Systems

The focus of big data in municipal infrastructure management is not only on data acquisition and
predictive maintenance but also for the establishment of management optimization and decision
support systems. Combining multi-source data-driven predictive models and operational experience
into intelligent management platforms, these systems are capable of comprehensive monitoring of
facility conditions and real-time decision-making support, improving resource utilization rates and
management standards. Optimal allocation of maintenance resources under budget constraints can be
formulated as the optimization problem shown in Equation 5:

minj C:Zj]il cixp, St Zj]\il 7% <R o1, X €{0,1} (5)

The first aspect of management optimization is reflected in the scientific allocation of resources,
schedule tasks and maintenance. The modular system leverages big data analytics to measure
maintenance priorities, levels of risk and historical failure trends among disparate facilities on a
quantitative basis and provides the optimal distribution of human, material and financial resources
across these components. It generates dynamic maintenance plans based on real-time monitoring data
that allow adapting quickly to emergency response. With such optimization, urban infrastructure
management is as efficient as possible given resource constraints.

It is the central tool of management decision support systems. Using visualization platforms, admins
now have a more intuitive understanding of what their infrastructures are doing, where problems could
potentially arise and how repairs are coming along. The system supports simulation forecasting and
solution optimization and provides scientific evidence for emergency response, long-term planning,
policy-making, etc. Coupled with Al algorithms, it generates automatic maintenance suggestions and
risks alerts for semi-automated or fully automated decision support that significantly improves the
management efficiency.

Management optimization and decision support systems further promote cross-department
collaboration and information sharing. Leveraging unified data platforms, various departments can
obtain real-time operation information of urban infrastructure, coordinate maintenance tasks and
emergency responses to achieve overall optimization of urban management. With the development of
technology, future management systems will be more intelligent and adaptive, continuously
optimizing decisions in dynamically changing urban environments to provide better support for smart
city construction.

4. Big Data-Driven Pathways for Municipal Infrastructure Maintenance and Management
Optimization

In municipal infrastructure maintenance and management, big data technology does not only affect
the acquisition of information and predictive maintenance models; it creates new pathways for
optimizing management. Such pathways could grow in three dimensions—technology, management
and policy—multidimensional system of progressive use that pushes the mission toward intelligent,
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scientific urban infrastructure. The strong coupling of Data Governance, Al algorithms and IoT
technology is a key pathway for optimization. With standardized operation and unified data standards,
multi-source heterogeneous data can be integrated, cleaned, and become a single source of truth that
serves different professional roles. According to the wide application of big data analysis and machine
learning algorithms, it can predict the working status and health assessment of the facility in real time,
which helps establish scientific maintenance strategies. Simultaneously, the application of Internet of
Things technology makes it possible to monitor and manage facilities in real time, forming a closed
loop from data collection to decision execution that improves management efficiency and response
speed. To prioritize maintenance actions, we construct a Decision Support Index integrating health,
failure probability, and criticality, as defined in Equation 6:

FHI; P(Failure;) Criticality; 6)
max(FHI) 2 max(P(Failure)) 3 max(Criticality)\

DSI=\,

The second optimization pathway highlights the focus on innovation in respect of organizational
structures & operating models. The Cross Functional interoperation mechanism empowers to
implement the deeded interdepartmental collaboration among transportation, water supply, energy and
urban management functional departments by sharing infrastructure operation information,
coordinating maintenance tasks and improving resource utilization efficiency. Using smart decision-
making platforms and visualization tools, managers can dynamically adapt maintenance plans and
emergency response protocols to optimize task scheduling and resource allocation. Implementing a
management practice is only effective when performance- and risk-based management assessments
are in place as well.

The optimization pathway focuses on institutional safeguards and regulatory guidance. First, data
openness and sharing policies should be promoted to dismantle information silos and enable cross-
departmental, cross-system data interoperability. Given the vast amount of public information and
sensitive infrastructure data that can be obtained through automated extraction, strong mechanisms for
protecting the security and privacy of this data from commercial or malicious use need to be
implemented. Standardized norms with policy incentives can lead the urban infrastructure
management entities to more easily adopt big data technologies and intelligent management methods,
thus promoting the overall development of industries. Technology, management, and policy
optimization pathways complement each other. So it has implemented this system helps to achieve
predictive facilities maintenance, scientific resource allocation, intelligent decision-making in urban
management. This is strong support for quick smart city development and asset urban information and
also grid potential of resident quality.

5. Conclusion

In this paper, from the perspective of big data driven, we will systematically study the optimization
path generation way that its pounds 1 which for municipal infrastructure maintenance and
management. By examining aspects such as data harvesting and integration, predictive and preventive
maintenance models, as well as management optimization and decision support systems, the research
shows that big data technology plays a decisive role in improving infrastructure management
efficiency while lowering operational costs of infrastructure networks and increasing urban resilience.
The integration of multi-source data and real-time monitoring provides strong backing for facility
lifecycle management. Predictive maintenance models allow for a transition from reactive repairs to
proactive prevention, and intelligent management optimization systems improve resource allocation
efficiency and decision-making rigor, providing systematic and intelligent solutions of urban
infrastructure management. There remain several challenges in practical implementation. However,
these mechanisms are still not quite standardized and shared across multi-source heterogeneous data
which could result in information silos as well as wasted usage of the data. High requirements for
infrastructure management due to data security and privacy protection, as well as various technical
and institutional safeguards must be in place. Even as the need for cross-departmental collaboration
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and wide adoption of intelligent decision-making platforms remain high, organizational, technical, and
financial constraints still exist.

Emerging trends are expected to factor significantly in the management of municipal infrastructure;
these will be heavily dependent on deep integration with big data, Al, IoT and digital twins (not
something you read every day). Urban administrators can manage efficient, intelligent, and sustainable
civil engineering systems by adapting data management systems continuously; improving the accuracy
of predictive models for urban activity patterns; and developing a decision support system based on
priority datasets—along with consultation from scientific policy experts and institutional checks. With
the development of smart cities, big data-driven infrastructure management models are bound to
evolve into standardized and replicable practices, which can provide references for other cities.

Big Data technology provides new ideas, methods and ways for municipal infrastructures
maintenance and management. Its application facilitates the promotion of management efficiency and
facility safety, serving as a theoretical cornerstone and practical guidance in advancing smart city
construction and urban sustainable development.

References

[1] Rehan R , Knight M A , Linger A J A ,et al.Development of a system dynamics model for
financially sustainable management of municipal watermain networks[J].Water Research, 2013,
47(20):7184-7205.DOI:10.1016/j.watres.2013.09.061.

[2] Widener J M, Gliedt T J, Hartman P .Visualizing dynamic capabilities as adaptive capacity for
municipal water governance (SPECIAL FEATURE : Sustainability and Digitalization : A Game-
Changer? Possibilities, Perils, Pathways)[J].Sustainability Science Official Journal of the Integrated
Research System for Sustainability Science, 2017, 12(2):203-219.DOI:10.1007/s11625-016-0408-y.

[3] Kodmelwar M K .A Smart Waste Management: an Adaptive Algorithm for Classification of
Degradable and Non-Degradable Waste using Machine Learning Model[J].Panamerican
Mathematical Journal, 2024, 35(2s):482-501.DOI:10.52783/pmj.v35.i25.2933.

[4] Elimelech M B M ,emailprotected, +. E E T ,et al. The Future of Municipal Wastewater Reuse
Concentrate Management: Drivers, Challenges, and Opportunities[J].Environmental Science And
Technology, 2024, 58(1):3-16.DOI:10.1021/acs.est.3c06774.

[5] Goodspeed R .From Public Records to Open Government: Access to Massachusetts Municipal
Geographic Data[J].Journal of the Urban & Regional Information Systems Association, 2011,
23(2):p.21-32.

[6] Shin D H , Bartolacci M R .Open access principle in municipal networks: implication for next
generation information infrastructure[J].International Journal of Technology Policy & Management,
2005, 5(3):283-303.DOI:10.1504/1JTPM.2005.008408.

[7] Przeybilovicz E , Silva W V D , Cunha M A .Limits and Potential for eGov and Smart City in
Local Government: A Cluster Analysis Concerning ICT Infrastructure and Use[J].International
Journal of E Planning Research, 2015, 4(2):39-56.D0OI:10.4018/ijepr.2015040103.

[8] Bainbridge K .City of Hamilton, Ontario and Applied Asset Management Strategies[J]. Trenchless
Technology, 2005, 14(4):p.34-37.

[9] Al-Barqawi H , Zayed T .Condition Rating Model for Underground Infrastructure Sustainable
Water Mains[J].Journal of Performance of Constructed Facilities, 2006, 20(2):126-
135.DOI:10.1061/(ASCE)0887-3828(2006)20:2(126).

[10] Malini,Esther.Build Operate Transfer Municipal Bridge Projects in India[J].Journal of
Management in Engineering, 1999, 15(4):51-58.DOI:10.1061/(ASCE)0742-597X(1999)15:4(51).

722




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





