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Abstract
The paper presents thieey elements ofesource managememb the construction company
In the construction industnas inother professionghe performance offhichmay becoméazardous
events and independenfunctionsentrusted toexperiencedvorkers rich in quiet knowledgelt is
important thatthis knowledgekillfully extractand disseminate
The paper focuse®n Business Intelligence systenaglvancedplanning and scheduling (ASR)
methods of corporateerformance management (ClPMalancedscore card (BSE

INTRODUCTION

Knowledge management depends on internal factoighifwthe organization) and
external factors (business partners, customersdassenvironment). The main constraint to
the development of appropriate knowledge managensestose link to specific units of
knowledge organization, while for the rest of thegamization's this knowledge is not
available. This phenomenon in management is célietosity of knowledge". The role of
properly functioning system of knowledge managementto eliminate this type of
phenomena. Barriers of the development of knowledgmterprise is related to the viscosity
of knowledge due to the natural reluctance to skaoevledge and its limited absorption by
people who are looking for this knowledge. Modaneénts of knowledge management in a
construction company in relation to particular spkies such as construction, installation,
power supply can be: knowledge management strategie its transfer to the outside and the
inside, organizational forms, information managememd its archiving, workflow
management, organizational culture, technologicallst that improve and facilitate the
transfer of knowledge. In any organization thisdelanay look different, taking into account
the specificity of its action. It can be freely exded and refines.

1. KNOWLEDGE MANAGEMENT IN THE CONSTRUCTION
COMPANY

An important aspect of knowledge management isniplament the model. The best
results are achieved when the model is introduneglarallel in all processes of knowledge
management, running at the same real time. Managemaudes classic features consisting
of planning, organizing, conduction, management aadtrol, including the creation of
knowledge, its codification and transfer [1].

Transforming the quiet knowledge must be done takito account the objectives of the
organization as a whole and its individual knowkedd the employee and other staff.
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In the process of knowledge management in the modenstruction organization
operating under varying external conditions the afe organic model is very effective.
Organic structure means a flat structure, non-foramal decentralized of organization that
significantly reduces the decision-making process.

In contrast to the bureaucratic model, the orgamicel is characterized by a bottom-up
procedure of action, high level of employees’ cotapee, flexibly defined areas of activity of
each employee depending on the specific purposponsibility of the staff for effects, a
small number of formal rules and a small degreeeotralization of power.

Another model of modern organization is processaoization in which business
processes rather than rigid procedures are bast#tea@election of participants of the project,
members of interdisciplinary teams, broad-minded! larmad responsibility. The principles of
operation of such an organization adapts to thetsin.

In the investment activity related to the consiutiprocess not every process is already
done according to the rules. The main reasons laages to the designer violation of the
regime of performance on time. In this case, tha@siten-maker, who is such a construction
manager or other person responsible for the wortaged with the decision to make the
replacement [2].

Decision-maker who has the suitable knowledge ik @b decide to choose the
replacement solution, provided this decision damsgo beyond its competence and does not
require confirmation or verification by a qualifietesigner. With the progress of life, the
development of technology the structures of thawoization become more flexible and focus
on continuous adaptation of subordinate goals.olatlg departure from the rules of strict
specialization, a complex hierarchy, formalizatiamf the centralization of power.
Depending on the needs and goals of the organizktiowledge management can be focused
on the man (silent knowledge , the so-called parsbsirategy) or the technology knowledge
(explicit knowledge, the so-called codification aségy). Information and knowledge are
disjoint concepts, but in practice they often odogrether. Therefore, models and knowledge
management are all elements that enrich it, andbeayseful in the decision making process.
The purpose of management of knowledge, informatideta, is to add value, ie the
difference between the available resources andesmurces before processing. Starting from
the eighties management support systems relatefiotonation and knowledge have evolved
from sub-group work through management processesundents, information, creating
corporate portals, reaching the current level afamdement in knowledge management. The
development of these systems in the increasingatipar on the data packet and the
information resulted from the development of infatman technology and information of
changes in the activities of business organizatmiscompanies [3].

The feature that distinguishes the modern apprtatie management of knowledge is an
active use of hidden knowledge. This is particylamiportant in the construction process in
which the tacit knowledge associated with expeeemptays an important role. In the
construction industry, as in other professions, pesformance of which may become
hazardous events, individual functions are entduste experienced workers, rich in quiet
knowledge. It is important to skillfully extractithknowledge and disseminate them. This
task is especially difficult because besides pHgperepared management procedures, it is
necessary to break the psychological barrier oomyramong employees, associated with
deep-rooted culture of competition, and often preca existence of employees in the
organization of business, especially in times @neenic crisis. Implementation of the system
requires building relationships based on trustiprecity and high awareness of employees,
and finally, properly prepared infrastructure. Axample might be the relationship between
workers in large construction companies manufaatuar regulations when employees have
similar knowledge and skills, specialization isn@a#l group of people, or in teams engaged in
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the design, when similarly educated workers withilsir qualifications do their work using
the same IT tools - systems, CAD, CAM, CAE . Manggiacit knowledge, its dissemination
in the future to avoid the same mistakes, such kedye is useful in the preparation and
implementation of new employees with less expegemnd qualifications. The rapid
economic development, especially technology, reguimdividualized activities and expertise
in carrying out the various activities and procesdéhis makes proper management of tacit
knowledge an essential element of management iodimpany. Entering these improvements
give tangible benefits to the company , increasivegefficiency of the design, documentation,
project management, manufacturing, project exeoutis conducive to improving
communication within the team and team self-edocatin a natural way leaders lead teams
of workers or their activities are of an advisoture without leadership, formed the so-
called competence centers, connecting people iedalv the same or similar research area in
the company. This is especially important and Usefeompanies with dispersed structures
or with a wide range of customers or clients. lis thay, a knowledge management system
for risk assessment for the event or situatiomesited.

Presented aspects of the management of knowladgeding knowledge of the risks, are
dynamic and open at the same time, allowing ragghonse to ever-changing processes. At
the same time, this approach can lead to creatra®<c and instability, to which modern
managers increasingly need to get used to it. @eedestruction in actions of the company
has become the norm characterized by the condiflonshich businesses operate today.
The knowledge management system of the risk indiganization consists of people-
knowledge staff, the knowledge available within drganization and tools that allow you to
properly manage knowledge. Risk Knowledge ManagénBrstems (RKMS) focus on
storing, maintaining, securing, spreading and dgwekent of knowledge. Among the
knowledge management systems there are: documenag®ment systems, enterprise
portals, e-learning tools, data warehouses, ERsgs Among the new systems there can be
distinguished: business intelligence, planning actieduling technology ASP (advanced
planning and scheduling), methods to assess opeaatperformance management CPM [4]
(corporate performance management), balanced scdréB8SC).

The effect of knowledge management is evaluatethbgsuring the knowledge (Fig.1.)
using direct methods DIC ( direct intellectual ¢apmethods ), methods based on the market
value of the company MCM (market capitalization hoets ), methods based on the ratio of
return on assets ROA (return of assets methodgethad scorecards SC. Taking into account
the company assets related to human intellect makasclassic financial statements, in
particular the balance sheet, on the basis of wihishestimated the value of the organization,
different from the value that shapes the markeis Kufficient to make modifications to an
existing model without destroying the existing syst Knowledge management process
model consists of several interrelated sub-prosessearching, locating, acquiring
knowledge, sharing it and its dissemination ancetigasment.

TTS 2795



Market
capitalization
method

Capital
Methods

Knowledge
measuring

Return of
assets
method

Scorecard
methods

Fig. 1. Measuring the knowledge

2. THE PROCESS OF KNOWLEDGE MANAGEMENT

In view of the fact that knowledge is a good thatfficult to access, the organization
should develop an appropriate strategy for acqgiknowledge. Knowledge management
procedure may include the steps of obtaining, cbilg, diagnosing knowledge because of its
usefulness in a construction company, and stagevaluation and validation. Acquiring
knowledge is done in two ways: through the acqoisiof knowledge directly using people
and this knowledge is implicit and in the proceksxploring the documents in hard copy and
digital. The acquisition of knowledge can be doseg the topics or skills map, contacts
books, a matrix of competence. Knowledge discowedatabases is often called data mining.
Knowledge discovery in databases requires dateeaah, data, integration, selection,
transformation, intelligent processing, verificatiand presentation of knowledge. Knowledge
of databases may be obtained using methods basesassical solutions: classification,
clustering, use of artificial intelligence - the tineds derived from the biological sciences,
such as neural networks, mathematical methods taigtes, and hybrid methods which
combine several methods. An example of intelligembwledge discovery method can be
fuzzy, temporal method, neural networks, evolutignaethods, methods derived from the
study of language, as well as an incremental metheding the character of adaptive
learning, methods of induction and abduction (dzssed reasoning ), in which reasoning and
finding a solution is done by reference to the sohs to the problems of the past. In today's
knowledge management systems data warehousesmiaypartant role. A data warehouse is
a technique for the collection, storage and daasdlication. It collects data from all systems
in the organization. Before data warehouses thexe wised transaction processing OLTP
(online transactional processing) and analytic OL@Rline analytical processing). OLAP
technology is used in data warehouses. The datehease allows the use of information for
strategic decisions, identify market trends. Amaomg databases in transaction systems it is
distinguished by: the orientation on the subjentegration and changes over time. An
important function of the data warehouse is thditaltio aggregate data, the aggregation,
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joining and calculating using mathematical funcsiodery convenient function of warehouse
in reaching the appropriate information is creatingtadata, or data about: data, information
about their location and structure. Among the dataehouse systems several categories
architectural DW can be distinguished:

— a centralized DW, the whole process wholesalerstgkace on a single server

— adecentralized DW - dispersed geographically deguktechnologically,

— the virtual DW.

In the virtual DW data in various source systenesraade available to users through an
intermediate layer (middleware). The advantage ho$ tsolution is no need for a data
warehouse infrastructure, the database softwareta@oid for transformation. In addition to
the data warehouse there are developed: wholesafieexts, documents, knowledge and
markets data (information data superstore). Theqa® of submitting data to the DW takes
place in the following stages: extract data fronurses, their transformation, loading the
warehouse.

The data from the data warehouse can be processdtiei framework of multi-
dimensional data analysis, data mining or reportifige main type of data processing in the
warehouse is analytical processing OLAP (discusdmx/e). The results can be presented in
the form of reports, for example, about trends,iea@ments and failures of marketing
strategies. Data mining can function as an indepeindrocedure or as a continuation of a
data warehouse operations.

Basic techniques of data mining procedures inclaégcovery based on multi-level data
generalization, classification, clustering, disaovg similarities based on patterns,
discovering patterns of tracks. The last step leefoe use of the discovered knowledge is its
valuation and verification. The purpose of verifioa is to identify and correct incomplete or
inconsistent knowledge. Knowledge can be verifietbaatically, or with the involvement of
a domain expert. The methods of the testing incllet@sion tables , use of meta knowledge,
oriented graphs, K- trees, machine learning. Kndgée of the risks in the construction
industry is a key element of the organization i@ ttmporal environment, particularly in the
context of globalization and increased competitibhe risk, which is related to the legal
relationship between the parties, and economicrm@tants of economic and socio -
psychological occurring when doing business, mésidentified and assessed, taking into
account a wide range of criteria, taking into actouhe changing environment.
Knowledge of the potential risk is subject to vaio by established procedures. This process
can be described as valuing the knowledge of (is&& knowledge validation ) [5].

Knowledge of risk is seen in the work as the ietlial capital of the organization, as
well as expertise in the field of art, technologpd management, acting essential element of
the knowledge base to determine the direction ofhagament in the organization.
Recognition of risk in the embodiment has not so baen the subject of research or
theoretical analysis and provides an innovativereggh of the problem. Knowledge of the
risk varies its target method of usage in comparignr example with knowledge of the
technology of a particular product. In the casdeachnology, this knowledge in subsequent
stages of action of the organization is materidlizeéo a product or service, eg, in the case of
knowledge of risks conducted activities aim towtrat analyzes the effect of identified risks
- and therefore loss, delay in execution of wotks, defective product, not materialized and
have been in the virtual space. From a practicaitpd view, knowledge of the risk can be a
part of a knowledge management system in an orgaoiz which is a part of the overall
management of the company. Knowledge of the rigkilshbe structured and managed with
the help of tools and procedures to ensure théicagion, update, correct collection and rapid
access to knowledge by workers, policy makers atmeéropersons authorized to do so.
Intelligent decision support systems fulfill such rale. Efficient and effective use of
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accumulated knowledge requires the following proces to determine the suitability of this
knowledge in the organization, to assess its qualitd validity. Diagnosis, valuation and
validation of knowledge are therefore essentialivdigs in modern knowledge-based
organizations. The term “diagnosis” is meant taleisth the diagnosis of objective facts.
Valuing is rating the steady-state with referera tertain value system. Valuing, in contrast
to the diagnosis, is a subjective, from the stamdpof a variety of purposes, the same
knowledge can be evaluated differently. Some remtasives of science treat a broad
diagnosis, understanding this term alongside thdirigs of fact to evaluate. Diagnosis is
therefore in the broader sense also in the evaluatiage. In this paper, the author operates a
narrower definition of the diagnosis, not includireyaluation. Validation of the re-
verification of knowledge due to the passage oétonchange in other factors that may affect
the usefulness of this knowledge in the organimatidonstruction processes are usually
accompanied by problems and complications associaitth the execution of the work. A
good manager is able to solve every problem thpéas. Manager equipped with the right
tools can predict and anticipate the course of &sviena way that does not lead to a situation
ending with loss, delay , there are additional £@stsociated with falsification of elements,
etc. Diagnosis of knowledge about risk can asdessituation and appropriate adjustments
even before the start of the project or in itsyeathges, protecting the contractor and the
investor against loss. The need to subject knovdgagrmanent diagnosis, monitoring and
verification of results comes from the enormousgpess in technology, high inertia of
construction as a sector of the economy to thei@mn of new technologies, on the other
hand - the characteristics of employees whose ggpatoes not always go hand in hand with
high standards of work. The diagnosis requiresmalbar of conditions. The diagnosis must be
carried out in an appropriate temporal and spaiatext, because only in this manner it
could give a clear and true picture. The purposealiafinosis is to assess the situation
(valuation) and usage of applications to the futbusiness activities. Implementation of
diagnosis results from the evaluation of the targleject that is not working correctly.
Diagnosis is made on the basis of information fisajuantitative or qualitative. When
carrying out an automatic diagnosis, due to theofig@owledge diagnostic techniques can be
divided into techniques simplified, techniquesngsihe information databases available and
the intelligent methods that use in addition to Wwlealge bases also learning the system
modules, such as neural networks. With automatioprepared diagnostic two approaches
are used. The first is a broad approach which géea diagnostic limit, the second attempt
is made to scan in more detail giving a more réialiagnosis. Diagnostic procedures can be
carried out according to the following phases: olsgon and recording of symptoms,
analysis of the environment in which the event salemparing them with the assembled
model, inference supported by expert knowledge lieggpn of diagnosed effects in the
virtual model of the construction process, generatif a diagnosis. Techniques used for the
automatic diagnosis may use “shallow knowledge”jcwhs the minimum knowledge to
diagnose or expertise deep. In systems of deep lkdge structural knowledge of the target
components of the system, the relationships betwleese components and the fundamental
transformations made in it are stored . It is are®esion of the current procedural knowledge
in heuristic systems based on shallow knowledgepDeaowledge-based systems use multi-
model systems. The quality of the knowledge baseriigcal to the value of the resulting
diagnosis. The main problems associated with mainga the quality of knowledge are
inadequate, incomplete, inconsistent and uncertagdequate knowledge means knowledge
irrelevant from the point of view of the system.dwledge that is fragmentary knowledge is
called incomplete. The obstacle in creating valedmowledge is knowledge inconsistent, in
which a string of knowledge can be interrupted waithleading to any useful conclusions.
Knowledge of the system may be of uncertain, fuhzyorder to determine the properties of
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the knowledge of risks the valuation is carried éut important feature of the evaluation, the
recognition of something as beneficial, is its aadlity, characterized by a few goals.
Knowledge is an essential element of the systetwaoé smart. The system must be
equipped with the assessment criteria and standavdgh allows for relativization of
constructed value system. To organize the pringipfethe system it must be equipped with
the procedures that are required in order. Thezdeams close in meaning to the concept of
evaluation, ie, verification, evaluation, testingdecertification. Verification of compliance is
to determine the knowledge base developed fromsgsimptions. The assessment consists of
determining the level of user’'s satisfaction witte tsystem knowledge base. Testing is a
validation of the system knowledge base. Certiiicats authorized operation of a knowledge
base system. In the literature, one can meet twts sif validating knowledge. Recognition is
based on a formalistic laws of logic, which are cuge digital mapping: true and false .
Recognition heuristic (pseudoformal) is a subjectgsessment by expressing his satisfaction
with the level of developed system by assigningaer in the range [ 0, 1 ], referring to the
theory of fuzzy sets.

When valuing knowledge is formal, then you can aeiee whether a knowledge base
satisfies a formal specification. In this case, ¥h&ation is identified with the verification.
When valuation of knowledge is based on pseudodbgrounds, for example by using fuzzy
set theory, the valuation is identified with thencept of evaluation knowledge base.
Verification is therefore an objective process whlaation and assessment is the interpretive
process of evaluation. Depending on the role ofuatin in process one can distinguish the
concepts: ignoring, equivalent and dominant. Thecept of ignoring excludes from the
concept of valuation and replaces it with verificat evaluation or testing. In the concept of
equivalent valuation is one way of estimating krewge in the system, in addition to
verifying or the evaluation. Dominant concept tseaéluation as a key element in allowing
the user to obtain the desired knowledge. Thisaaur seems to be the most suitable for the
realization of most construction processes. Geatibn in the building industry, which
constitutes the final stage of verification is teth to the placing on the market and
supervision of construction and includes:

-technical approval or favorable technical assessro€ the suitability of the construction
product for an intended use, based on fulfillmeinthe essential requirements for building
works, in which a construction product is used. Bugopean Technical Approval is issued
with additional requirements including the Europeéamon. Providing technical approvals
dealing with organizational units authorized toussthem under the Regulation of the
Minister responsible for housing, spatial plannamgl housing. Technical Approval is granted
for a construction product for which there is ebthled the Polish product standards or the
construction product for which the performance wekpect to the basic requirements differ
significantly from the properties specified in tRelish standard product. This applies to the
products covered by the mandate given by the Earo@mmission for the development of
harmonized standards and guidelines for Europeamigal approvals. Basis for granting
technical approval is to evaluate the performanmue lfe expectancy of the construction
product properly identified, confirmed, depending wour needs, research, calculations,
visual inspection of experts and other documemésng special provisions, including the
technical - and construction of Polish Standardbe-declaration of conformity, which is a
manufacturer's declaration stating on his solearesipility that the construction product is in
conformity with the Polish standard product or tachl approval. For security reasons, use
of building materials, taking into account the stuwal properties associated with the load
capacity, as well as utility, aesthetic, fire paiten shall be marking materials, which
confirms the assessment of knowledge, which wasb#ses for their implementation, and
which are easily identified on the product. These a
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- CE marking is a visual confirmation that the domstion product has been reviewed for
compliance with a harmonized standard or Europesuhnical approval or a national
technical specification of a Member State of thedpean Union or the European Economic
Area, which is recognized by the European Comnuissm be compatible with the basic
requirements. When assessing compliance the fallpwinethods can be used: a) a
preliminary examination of a representative samgpfethe product (type-examination)
conducted by the manufacturer or a notified bodyesting of samples taken at the factory to
the manufacturer or a notified body in accordandé @ prescribed test plan, c) a survey of
samples taken at the factory, in the course ofetrad on the construction site by the
manufacturer or a notified body, d) testing by thanufacturer or a notified body samples
from the batch which is ready to be sent or sudpt@ customers, e) internal (factory)
production control, f) initial inspection of factorand factory production control by the
notified body, g) surveillance, assessment andayaprof factory production control by the
notified body. Building character, which is a trad®k, pointing to ensure an appropriate
level of confidence. This means that the constomcgiroduct marked with it is in conformity
with the Polish standard of product or technicaprapal. Marking a product with a
construction sign is permitted if the manufactwestablished on Polish territory , has issued a
conformity assessment and on his sole respongihitie national declaration of conformity
with the Polish Standard of product or technicalrapal. Conformity assessment shall cover
the performance of a building , appropriate topiispose, which affect the fulfillment of the
basic requirements of a work.

CONCLUSIONS

Implementation of construction projects carried omtthe basis of the knowledge needed
for proper performance - building facility. It caras the physics and chemistry of materials,
statics, dynamics of building structures with theeraction of subsoil structures , the physics
of climate, the propagation of disturbances in tubsoil in connection with extortion
paraseismic in which case the valuation is predantinVerification or assessment while is
held in the time of execution of the works, and pane it with the assumptions, such as the
project to the developer, building codes and ragra. Considerations of usability, quality
of work are set out in most building codes. Usuyaltg more stringent requirements, take into
account the investor’'s satisfaction, comfort ofufet user of object. It is obvious that the
requirements higher than the average are subjedéhdividual agreements between the
contractor and investor. They may relate to thgearassociated with the serviceability limit
state, the bending, scratching reinforced concsaigctures, the amplitude of the vibration
elements or structures under dynamic loads or tyudinishes, interior design, land
development. The testing process can be identifiedhecking the correct operation of the
installation system ventilation, air conditioninfiye fighting knowledge base created from
building regulations and guidelines of the investor
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SYSTEM ZARZADZANIA ZASOBAM |
W PRZEDSIEBIORSTWIE BUDOWLANYM

Streszczenie
W artykule przedstawiono najwdejsze elementy systemu zazania zasobami w
przedsgbiorstwie budowlanym.

Zwrécono uwag na systemy Business Intelligence, techniki plaméava harmonogramowania
ASP, metody oceny sprawnboperacyjnej zarzdzania CPM, zrownowang karte wynikéw BSC.
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