u] =,

B docanioxcenni 3diticueno po3poodxy pexomenoa-
uitl w000 nidsuwenns edexmuenocmi ynpaeinmns
OyoigenbHUMU NPOEKMAMU 34 PAXYHOK CMEOPEHHS
HOBUX Ma po3eumKy 6idomux moolejeil opzamizauii
oicy ynpasninnsa npoexmamu. Pozeunymo
KoHUuenyito indopmauiinoi cucmemu ynpasainmns
Oyodisevnumu npoexmamu

Kmouosi cnosa: opic ynpasninmns oyodisenvrumu
npoexmamu (OYBII)

T u |

B uccredosanuu paspabomanvt pexomenoa-
Yuu 013 NOBvlUeHUs P Pexmuenocmu ynpasieHus
CMPoOUmMebHbIMU NPOCKMAMU 3A CHem CO30AHUS
HOBbLX U PA3GUMUS U3BECMHBIX MOOeTIel Op2aHu3a-
yuu opuca ynpasienus cmpoumebHbIMU NPoeKma-
Mmu. Pazeuma xonyenyus ungopmayuonnoi cucme-
Mol YnpasaeHuss CmpoumesbHoIMU NPOEKmamu

Knrouesvte crosa: oguc ynpasenus cmpoumes-
Hotmu npoexmamu (0YCII)

T u |

The research contains the development of
recommendations as to increasing the efficiency of
managing construction projects due to establishing
new and developing already known models of
project management office organization. The work
also includes the development of conception of the
construction project management information system

Keywords: construction projects management
offices (CPMO)
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At present all leading Ukrainian cities including Kharkov
are strenuously preparing to the participation in Euro-2012
football final matches. Most of the tasks of «The Program
on Preparation and Carrying out matches of the Euro2012
football finals in Kharkov region» (Program - hereinafter)
touch upon the realization of the series of construction
projects [1]. Strategic objects of the football infrastructure
are being carried out within planned terms. But at so doing,
the projects of constructing and reconstructing hotels,
architectural and cultural monuments, roads are in so called
«risk zone».

Among the factors causing risk to the realization of
these projects are the following: financial (joint sources
of financing — budget funds, funds of regional and local
budgets, private investors, sponsors, etc); limited nature of
regional resources in providing specific services (a number
of unique projects demand involving organizations capable
to work out corresponding projects’ documentation and
carry out contractual work). Even under «usual» conditions
only some of construction projects are completed in time
and use up the planned resources. Therefore, according to
the international data only 44% projects are completed in
time, the duration of projects reaches 222% of the scheduled
period, the costs rise to 189% from the initial budget, 30%
projects are terminated being non-completed [2].

International character of Program Euro-2012 has
an impact on the traditional system of management of
construction projects as well as on the regional level, and
on the level of a separate object. The very structure of a
constructing object becomes complicated not because of
technological cycle of construction, but mostly because of
preparation-planning work and its commissioning.

The problems of improving of the construction projects
management are getting more essential in complicated
conditions of organizational environment: the demands of
strict maintenance of the terms, of the effective exploitation
of the resources (human, financial, material). Adequate
management influence on the process of constructing objects
is becoming possible under condition of considering all
multiple situational variables and cooperation of all functions
of the management process. To gain an effective management
of the project, as it is foreseen by the international standards
of project management, it is necessary to create Project
management office, PMO [3]. But organizational and
technical possibilities of PMO in Ukrainian practice of
constructive projects management are usually used locally.

The development of integrated model of construction
projects management offices (CPMO) which would consider
a number of criteria and different stage of uncertainty of
referential information is the top-priority scientific and
practical task.



The purpose of the present research is the backgrounding
theoretical and methodological basis of the CPMO
organization through modeling of the organizational and
technical elements of management system.

The fundamental prior task for the development of models
of CPMO organization will be structural decomposition of
the Program management system. The system of construction
projects management contains three basic elements: subjects,
objects and processes of management (Fig. 1).

The subjects of management of the constructive
constituent are the main participants of the projects, they are
individuals or organizations which either actively participate
in the project, or whose interests can be involved while
executing or fulfilling the project. The key participants of
the Program are UEFA, the state of Ukraine, Kharkov
regional state administration (KhRSA), local authorities,
investors and contract holders. Each Program participant
has a structure which is responsible for the realization
of the project of the Program. For example, KhRSA has
organized the department for preparation to Euro-2012, and
the Executive Committee of the city has the corresponding

1) the main (strategic) objects: Metallist stadium,
international airport and servicing terminal for passengers,
the three sporting bases for training and accommodation of
the teams — participants of Euro 2012;

2) hotels: existing network and the new 4* and 5*ones;

3) medical establishments;

4) network and constructions of the central water
supplying and water drainage in the city of Kharkov;

5) electricity submission lines.

2. The construction, reconstruction and repair of the
objects which are being realized on the initiative of KhRSA:

1) along Poltavsky Shlyach and Sumskaya street;

2) cultural monuments (the National museum named
after Grigory Skovoroda in Zolochev district, the state
historical and archeological recreation area «Upper Saltov»
in Volchansky district, and others).

General coordination of the management can be carried
out on the level of portfolio. The algorithm of decomposition
of the very construction project consists of destructuring
elements (processes, procedures, operations) which are less
in size, but easier to manage. Decomposition will last

department. Taking into consideration that

SUBJECTS MANAGEMENT

the Program is international, its fulfilling

is under UEFA control and monitoring.

| UEFA || KhRSA |

Key participants of the Program
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conduct.
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Kharkov region [4]. But besides, the scheme

Chairman of the City
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of management of the program must foresee

the establishment of a separate CPMO for

realizing each project [5-7].

On the level of management of a separate

construction object CPMO is represented by
an organizational structure of management

Council Manager of DCH Risk manager | | Marketing manager
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Management levels
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Control of individual projects,
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relationship and content
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management operations [4]. Project
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Project cost
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project management project project
engineering manager, pI‘OdUCtIOIl process
manager, risk manager, and marketing -
manager [8] The mvestor Of the pI‘OJeCt, all | Initiation | | Planning | | Execution | | Monitoring | | Completion |

managers of the project management team,

and all specialists executing project work

o
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are regarded as the Project Team. In the

project office «powerful> communications

between key participants of the project are

gaining special importance. They work in a |

OBJECTS MANAGEMENT
Program
| Strategic projects | | Hospitals | Facilities of water Projects of Portfolios of
supply and local and programs /
Power lines | | Hotels | sanitation regional level projects

unified system with unified forms, rules and

standards [3].

Stages of the life cycle of a construction project

The objects of Program management are |

Preparation | |

Planning | | Production | |Imp|ementation |

divided into the following groups:

1. The construction, reconstruction,
repair of the objects which are under special
control of UEFA

Fig. 1. Structural model of the Program for construction project management

system



until the level of detalization of the results (elements) is
appropriate for effective preparation, planning, production
and implementation of an object.

The living cycle of each construction project is comprised
of the following stages: preparation, planning, production,
and implementation for any of the constructing projects [9].

The processes of management system are represented by
three dimensions: by the level of management, by the spheres
of knowledge on project management and be the stages of
project management.

On the first level of management the problems connected
with definite separate projects and the principles of their
monitoring are decided. The second level ofmanagement
presupposes the formation of portfolios and their
interconnection and rational filling in. The problems of
strategic (political) character are decided on the upper — the
third- level of management.

On each of the three levels of management specific
management processes are realized, they are decomposed
according to PMBOK® and to the stages of project
management (initiation, planning, execution,
monitoring, fulfillment). Nine spheres of
knowledge are defined by the PMBOK®
international standards, they are integration
of management, management of contents,

Resource

(staff CPMO)

projects management, CPMO can be integrated into any
organizational structure of management, the range of which
is represented from functional to projective, and alongside,
different subtypes of matrix structures (the weak, balanced,
and the strong ones) are placed.

It is supposed to realize the choice of the place (role) of the
CPMO in the system of project management/portfolio of the
projects management, following classical key characteristics
of its participation in the project [3].

Next task of the CPMO formation is the choice of
managers for construction project management presupposes
consideration of the complications (specifics) of management
works on the construction project. The specifics of the team’s
activity are as such as:

- an organizational structure exists during the time of
the realization of the project;

- its content is non-stable structure and can be modified
during the realization the stages of a project (a part of the
personnel can be involved into definite stages of work, other
definite work) (Fig. 3).

Ot project management processes

Group

Group Group Group monitoring Group
processes of processes of processes of and processes
initiation planning execution management completed

processes

terms, value, quality and of human resources,

Project Manager

communications, risks and supplies of the
project. The spheres of knowledge of the project

Manager of Capital
Construction

management are included into the process
of project management is different stages,
depending on the stage of the living cycle of the
project.

As the result of general decomposition of
the system of construction management project
Program the process of formation of CPMO can
be represented by structural logical model of
organizational and technical tasks setting up the
CPMO (Fig. 2).

Choice of the

Project Design
Manager

Production Technical
Manager

Risk Manager

Marketing Manager

Fig. 3. Diagram of construction project management team members’
involvement by groups of project management processes

Type of organizational structure of project management / project

organizational structure
of project management

v

Computer realization of the models of the organizational structure

1

Aﬁ/

Select team manager

Team Project Management / Portfolio

In the mathematical model for selecting
the type of project management organizational
structure a partial criterion can be represented by
maximum managerial powers:

o m mana R 5
o construction project v . —
L management ) P:= z PoEo — max )
c 0=1
Vo
<
€ X . . .
59 The softwari system for where IIMa are managerial project powers in
c® v automating business processes, . . . .
55 Choosing software for business procedures, business a type of the orgamzatlgnal structure; .
£x construction project operations R xa={0;1}, xa=1 — if a type of the project
&5 £ management management organizational structure is selected,
[T .
£s 2 ‘ otherwise xa=0;
&3 S ! ' Automated 5 is the quantity of project management types:
S3 3 The choice of workplace functi 1 tri k 1-bal d st
25 g hardware and managers unctional, matrix (weak, well-balanced, strong),
§ § E technicacl r|J'(K/|s((;urces to project,
2 = Similarly, other partial criteria are formed.
= g . S )
g [ The feasible region is determined by the assessed
2 criteria limits. Thus, managerial project powers
Fig. 2. Structural and logical model of organizational engineering must not exceed tt}c set point ITMset:

objectives of CPMO setup

The first organizational task of CPMO formation is the

choice of organizational structure of project/portfolio of

g} POEO < Psct (2)

The developed model (1) — (2) refers to the task of multi-
criteria mathematical



programming. The task is solved by bringing to one
or a set of single-criterion tasks. In case the decision-
maker should take into account all particular criteria, it is
necessary to use the following summarized quality function:
F(MP,PO,BM,BF,AP)=0, P+0, O+0,B +0,BF+a; P (3)

where F is an additive function of usefulness, which is
considered on numerous characteristics of participation of
PMO in the project; ai are weight factors, i=1,5.

On the whole, the solution of the task (1) — (3) may be
carried out in two basic scenarios:

1. When particular criteria (1) may be assessed and
determined by limits (2), then the first step to the solution
is the search for weight factors ai of the additive function of
usefulness (3). Numeric values of weight factors are found
by the expert method, e.g. method of analysis hierarchies
(MAH). Further task solution is carried out by well-known
methods of integer linear programming.

2. When there is full information about particular
criteria (1) and exogenous limits parameters are unavailable
(2), then the task can be fully solved by the expert method
of MAH.

The shown model (1) — (3) for selecting the organizational
project management/project portfolio structure enables to
determine the role of CPMO in the construction project
management system considering the project key features.

The methods of choice of the project management team
should be based on the concept of PMBOK ® on expert

knowledge. According to PMBOK® the competence
of project management team embraces knowledge and
skills in five expert spheres: 1) the body of knowledge
on project management; 2) knowledge, standards and
normative acts referent to the definite sphere of application;
3) understanding of the project environment; 4) knowledge
and skills in the sphere of general management; 5) skills in
interpersonal relations [3].

Right personnel decisions can be found only when

definite project/or portfolio of projects. By now national
scientific —research recommendations to the choice of
construction projects managers, considering the demands
of PMBOK® are not actually developed. The methods of
the choice of CPMO managers are offered to realize by the
way evaluation of the contestants according to the following
characteristics:

e qualification demands;

*  knowledge and skills in project management;

e  knowledge of the processes, procedures and

operations of a

e construction project;

o skills in interpersonal relations;

e value.

A part of these indices is objective, i.e. found in the
result of absolute measurements (qualification and cost
requirements). Other indices, found in the result of relative
measurements (knowledge and skills of project management;
knowledge of processes, procedures, construction project
operations; skills of interpersonal communications), may
be evaluated by the existing or specially developed tests,
reference letters from the previous employer etc. As a result,
qualification features (competence) show that the source
information for the task of CPMO managers, selection has
different levels of uncertainty. To overcome the uncertainty
conditions it is suggested to apply the MAH [10]. The
general hierarchy of the criteria for selecting construction
project management team members was developed (Fig. 4).

In the mathematical model of selecting construction
project management team members particular criteria are
maximum requirements to the competence (4) and minimal
cost indices (5):

Lo 5 K
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of an applicant for the position of construction project
management team manager, k=1 k';

the demands to the
pOSitiOHS will be | Select team manager construction project management |
strictly  formulated | I 1 | |
and corresponded to Qualification Knowledge Knog';'}idegsegf the Skills in Value
each candidate to the demands and skills in procedures and interpersonal
. , project operations of a relations
pOSlthH. That’s Why the management construction project
process of the choice of [ I I I I
cnoariolicte o . E=xperience of Knowledge Knowledge of the Knowledge and Salary
5p(/(’l‘)'hbtb bhOllld b(“ working on ma.na.gemeg.t Coléter‘l:.lts Of'lihe skills of effective COSLS
construction PMBOK standard works on communication
baFkgrounded OIf'l the projects the construction site
principles of maximum - Understandi Knowledge is the Ability to lead Training
corresponding to Level of education| | 8 Onment pessession of the | | o o cos
.. . . Presence of project methodology for people to achieve
definite position in of additional assessing the value high levels of Expenditu
R K ) P : o work on the
construction projects training. refresher fﬁﬁ;‘é?dgg; and| | construction project performance re on
management tean.  |seweeg coufinie) M S AT (il mamagement | | Comtimows || venchts
The development of the Teination ] - i emoloEy . conflict-free
P Participation in Ownership building production communication. the
models of the choice scientific and and — ability to negotiate
practical projects, awvailability Ability to
of managers for the cgr,lferens:CElS= of sIIc%Ls in develop WBS Teamwork
> . writing articles. T
construction projects monographs Ability to solve
problems

management  should
consider the demands
to the definite position
(level of competence)
for the realization of the
processes, procedures
and operations of a

Contender «A»

Fig. 4. General hierarchy of criteria for selecting construction project management team managers
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Zijrmk={0;1}, Zijrmk=1 — if a k-applicant is
chosen, who can perform m-business operation of r-business-
procedure of j-business process of i-group, otherwise
Zijrmk=0;

k’ — number of applicants for position of manager;

Muenegcemo — a set of business operations of r-business
procedure of j-business process i-group, performed by
construction project management team manager (CPMT
manager);

i

G k’
V nenegcPMo: = 2 z z z z V, Tijrmkzij,mk —min (5)

b Lo Lo r -
i=l = r=lme [eecpmo k=1

where Vk — cost index of k-applicant for the position of
construction project management team manager;

Tijrmk — time spent by manager on performance of
m-business operation of r-business process of j-business
process of i-group.

Region of feasibility is determined by restriction on
criteria that are being valued and are formed similarly to
(2). There are formalized restrictions on an applicant’s
possession of knowledge and skills necessary for project
management (KMijrmk=1) or their absence (KMijrmk=0):

.
éKMUmeU,mk =L =1 ;j=1j;r=1r;m=1m, . (6)
Similarly to (6) restrictions on other criteria are

formulated: knowledge of construction project business
procedures and operations, experience of interpersonal
relations, etc. In case a decision-maker needs to consider
all particular criteria, it is necessary to use the following
summarized quality functional:

F(OD,KM,KB,IB,V)=a,0D+a,KM+a,KB+a, IR~ a;V: (7)

Men

o=1":

<0 ;o 0o, <1,

where F is additive function of usefulness considered in
many characteristics of applicants. The following technique
of solving task (4) — (7) was developed:

1. Determining exogenous parameters of task (4) — (7).

2. Determining vacant position of project manager:
i11,2,...Ip).

3. Solving the task of selecting among set Mk of applicants
who are the most suitable for the position of CPMO manager,
as a multi-criteria task without restrictions. Additional
result of the first stage is ordering the set Mk by criterion
).

4. Testing the best task solution obtained at the previous
stage for compliance of feasibility region distinguished by
restrictions (4) - (5).

5. If the obtained result satisfies restrictions (6),
selection of applicant for the next position of construction
project management team manager is further carried out. If
it doesn’t — the next specialist is being selected among the
ordered set by criterion (7) MKk.

It should be admitted that team work in CPMO can
considerably be straightened by using of the information
technologies.

As modern standards of construction projects
management presuppose CPMO formation as an element
of infrastructure of a project management, it is essential
to make a model of effective project mechanism which will

unite al spheres of organizational — productive activity.
Special attention is paid to the information space of a project,
which is constantly becoming dominating and is regarded as
information-analytical subsystem of the management macro
system. Right now the condition of information processes
and their security can make the threats to the business-
processes management local.

Today construction-project companies use the
equipment for storing and processing the information,
copying and printing documents, and program devices for
partial automatization of the business processes. Software in
construction projects is applied in three directions:

1) development of design and estimate (any engineering)
documentation (AutoCAD 2000, AutoCAD 200i, CoreDraw
9, CoreDraw 10, ArhiCAD, Photoshop, “Estimate
technologies”, ABK and other);

2) establishing databases (electronic worksheets Exel,
MS Accessxp, MS Office and other);

3) for business management and decision support —
automated control systems (MS Project, Sure Trak Project
Manager, Primavera Project Planner, Open Plan, Spider
Project, 1C: Project management tool, Building Manager,
Startup System and other).

However, computer technologies in the construction
industry are used locally and not in the full volume.

Realization of information-technological provision of the
projects should be optimally organized, that which provides
the demands to the formation of CPMO: information
maintenance of a project is oriented to the optimization of
time and expenses on its execution; exclusion of business
processes doubling; effective communication of managers
acting within one business process.

Software (SW) for project management is characterized
with the possibilities of the detalization of the resources,
with the demands to forming information and with accessible
communications between participants. All SW users should
have an access to the local net or to the Internet in order to
have an opportunity to gather regularly operation data, to
approve them after some time, to receive the content of work
to realize, and to respond on them in the regime of local time.
Additional modules of SW create necessary conditions for
management of the work on the territorially remote objects
[11].

It is suggested to choose SW for CPMO for the projects
management which would be maximally adopted to
construction industry. Functional demands of a user (a stage
of orientation of the software on the construction projects
management, import/export of the data from one systems to
another, creation of the digital model of construction, etc.),
the demands to the apparatus part, value terms have been
defined as basic functional-technical characteristics.

Particular criteria in mathematical model of selecting
software for construction project management may be:
maximum focus of software product on construction project
management (8), minimum requisite main memory size (9),
minimum reduced cost.

Q
FBSV:=2FBqX. — max ®)

ijrmq
q=1

Yijrm
RAMg,:= Y RAM X, —min 9)
q=1
where FBq — focus of q-software on construction project
management;



RAMq — main memory size of q-software;

Xijrmq={0;1}, Xijrmg=1 — if g-software is selected,
otherwise Xijrmg=0;

q=1,q;, » Yim — number of software devices that may

automate m-business operation of r-business procedure of
j-business process of i-group.

Region of feasibility is determined by restrictions on
criteria, which were measured and are formulated similarly
to (2). Restrictions on presence or absence of function of data
import/export from one system to another, possibility to
create construction digital model and other characteristics
are also formalized similarly to (6). In case a decision maker
has to consider all criteria, the following summarized quality
functional is applied:

F(FB,RAM,HD,V)=0,FB-0a,RAM-a,HD -0,V (10)

4
i21ai =1,0< ¢, <1,

where F is additive function of usefulness considered in
many software characteristics. Solution of task (8) — (10) is
considered similarly to (1) — (3).

The task of technical provision of CPMO can be
regarded through the choice of office equipment. Besides,
CPMO should be equipped with specific technical devices
(TD): web-camera, multi-media installation, interactive
white board. It can be explained by the special role of CPMO
— which is different from traditional office- to coordinate
all works on construction project in the regime of real time.
That is why the necessary constituent of the modern CPMO
is a virtual office — dispositive computer system based
on telecommunication network, which will allow to use
unified program devices, unified data bases and knowledge,
to realize the unified control account,
monitoring of the project works, to conduct
videoconferences, telecommunication
meetings in the regime of real time.

about the volume of construction. But besides, the traditional
problem is still the difficulty in acquiring f

ull and exact information, because it is connected with
‘human factor’ — absence of responsibility of the principals,
corruption, etc. Because all key principals can not be present
at the construction site all 24 hours a day, considering the
character of their work, the problem of improvement not only
the system of control over construction-assembly works, but
the management of the whole project is still essential.

One of the innovative instruments in the organization
of construction-production process management is web-
watches which is digital web-camera installment and the
organization of video transmission into the Internet. Camera
can be installed as well as both inside and outside (in a
special geometrical heated boot).

In modern literature the technical-organization
possibilities of web-camera, connected with improvement
of the system of control, are studied. But the development of
the conception of system usage of web-cameras in the project
management - its introduction into all business processes
(according to the living cycle and spheres of knowledge on
project management) is still an essential need.

In practice all leading construction companies have
already installed the systems of watch on the construction
sites and watch over the object for 24 hours a day in on-line
regime, for example, on the objects, which are included into
the program of preparation to Euro-2012 (the stadiums
in Donetsk, Kharkov, Lvov, Kiev and other objects). But
nevertheless web-camera in modern construction project is
still a novice and is not widely used.

Possible options of using web-camera in the process of
construction project management are suggested (Table 1).

Table 1

Part of web-camera in construction project management and its performance

capability

Realization of any constructing project
demands a strict control system of the
execution of construction and assembly
works. Thus, the monitoring of works on the
object foresees the realization of technical,
authorial and production supervision. The
specifics of the system of construction project

Groups

of project
management
processes

Application of web-camera in construction project
management processes

management is connected with involving | Initiation
considerable number of labour resources,
that are a construction site supervisor, a
technical supervision engineer, and
Engineer General of the project (Designer
General of the project). During all operation
meetings on the construction site the heads
of the construction organizations (of the

Project Charter development.

Investors and co-investors obtain visualized
information on availability of future object land parcel
parameters (reconstruction object): place of location,
neighboring objects, overall views, bordering land
parcels, etc.

upper and middle level), experts on project | Planning
and fulfillment of specialized kinds of work
in a project, the representatives of state
control (fire-guard service, energy efficiency,
sanitary inspection, labour protection,
architecture-construction control, etc.) also
will participate.

For making constructive decisions the
participants of such meetings will need

Project management plan development.

In the process of collecting initial data for design
and estimate documentation it is necessary that
representatives of state, municipal and engineering
services visit the site for general visual inspection.
If there is a notebook connected to the Internet, the
procedure may be carried out in the form of on-line
viewing.

full production-organizational information



Continuation of table 1

suitability  (automation of relevant
management processes) at each stage of

Implemen- Direction and management of project implementation. project life cycle.
tation Particular criteria in mathematical
Holding video-conferences, video-meetings for prompt model of selecting hardware are maximum/
data exchange, prompt approval and decision of current | minimum functional spgcéfications_ (1), (12)
managerial and engineering questions. and minimum cost. V= Ymaxsre
Quality assurance process. ES ={FS17FS27---FSq} an
Web-monitoring systems allow supervising where FS, - max; v=1,2..0, ;
construction of immovable property items. One or more )
web-cameras can be installed, for instance, on a tower ES, - min; v=0,,....6;
crane, and construction company executives as well FSv — functional specifications of
as clients can control construction process from their v-configuration of peripheral equipment and
office. communication devices;
5. di M h’
24-hour live video-broadcasting of work performed on FS:= 222 2 ZFSh Yy > max  (12)
construction sites allows managers to efficiently control = M = meM, el
contractors’ and subcontractors’ execution of their
obligations under contracts. Access to ip-address of where FSh — maximum (FSh) /
_ each camera can be restricted to provide data security minimum (—FSh) functional specifications
Monitoring Monitoring and management of project work. of h-configuration of multimedia system;
and o o o Yi ={0;1}, where Yu =1, if
management Organizing video-monitoring of construction site.
I eh h-configuration of multimedia system
General change management. hardware is selected, otherwise Yn=0.
it is posgble n(')t o‘nly to see;andbhear,l }Vhat is Region of feasibility is determined by
?gpenmg ?n 90?““?“1?1 51t?3 utlz; 50 t% Wim,l restrictions on criteria being measured,
of danger (for instance, alarm signal from built-in availability or lack of necessary functions:
movement detector).
h' — R
. 2F Yi=1 Jh=1h 13)
Project team management. h=t
- . . where Fh — necessary additional
Manggernent of remote subdivisions by holding video- functions of h-configuration of multimedia
meetings.
system hardware.
. . Summarized quality functional is as
Implementation reporting. . 4 y
follows:
Making photo-report on construction process R
Close-out Project close-out. F(FS,V)= Z,%FSh +o,V
p=
Presentation of completing work on an object, and (14)
commissioning to state commission. G
g2:1a1g +a,=1 o,0,€(0,1)
Video-archive of construction stages

Following the stated above, it can be asserted that web-
camera realizes not only technical support in the realization
of the processes of management of construction project, but
changes the meaning of the very management process —
leads to the level of systematical, projective approach. That
is why it is necessary to use web-camera more actively, as
an element of technical provision of construction project
management. But web-camera can not replace a human
specialist. So called «exact> works will be left in the
sphere of personal (supervisible) monitoring: supervision
over production and erection of basic construction (metal
framework, the process of concreting, etc,), check of the
marks in the load-bearing framework, quality of finishing,
sanitarian, specialized works, etc.

Hardware selection must be based on distinguishing
functional specifications for each hardware type and its

where F is additive function of usefulness considered in
many characteristics of multimedia system hardware; G is
a number of functional specifications of multimedia system
hardware.

Developed mathematical models of hardware selection
for CPMO refer to tasks of multi-criteria mathematical
programming. Task (11) — (14) is solved similarly to (1) —
3).

Modern IT-technologies let automate decision-making
process on CPMO organization on the basis of software
systems realized in the form of software modules: selecting
project management organization structure, selecting
managers of construction project/project portfolio
management team, selecting software for construction
project management, hardware to automate managerial
processes implemented by CPMO managers. Computer
technology structure for CPMO organization is developed



taking into account enterprise management system and is
shown on Fig. 5.

procedures and operations, experience of interpersonal
relations, cost indices). This technique is based on multi-
criteria evaluation and allows forming a

| Operational and periodic information
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construction project management team
on scientific grounds, so that such
team was able to increase both, the
level of team work and quality of the
construction project itself.

There was developed a model of
selecting CPMO software system
taking into account user’s functional
requirements, hardware requirements;
cost indices. Such models are based
on multi-criteria evaluation and allow
establishing technical support for
construction project management
on scientific grounds. Applying
information technologies in CPMO will
allow manage construction projects in
real-time mode and create a virtual
office.

Functional and technical abilities
of web-camera are considered not
only as a spyglass, which several
times magnifies an image, but also as
a device able to change construction

‘ MAH Software . . . .
. project management in the direction
Hardware equipment .
of system project management. Web-
1 t camera becomes an important source

| Reports Generation Systems

] of on-line information and a ground for

Fig. 5. Structural diagram of decision support on CPMO organization

Thus, understanding of the problem of CPMO
organization led the Program coordinators to the formation
of the project-oriented environment for the management
of all construction projects. The creation of the project
office presupposes straightening of the organization-
settled relations and ties between the elements and levels of
construction projects management.

There was developed a construction project management
system structural model of the Program through multi-
level description of management system structural model
(management subjects, objects, processes). The task of
establishing CPMO is presented by structural-logical model
of managerial and engineering tasks.

It is suggested to take scientifically-grounded and
efficient decisions on selecting the purpose of CPMO in
construction project management system on the basis of key
project characteristics: project manager powers; powers of
resource management office; project budget control by office
(project manager); project budget control by functional
executive; engagement of active participants in project
management.

The group of main participants in construction project
management team was formed: project manager, capital
construction manager, design and engineering manager,
production process manager, risk manager, and marketing
manager. Suggested selection principles take into account
both, process particularity, and requisite qualifications
characteristics of applicants for corresponding positions
(qualifications requirements, knowledge, and skills of project
management, knowledge of construction project processes,

taking balanced realistic managerial
decisions in construction sphere. On
the whole, web-camera allows using the
newest project management techniques:
holding video-meetings and video-conferences, conducting
video-monitoring, managing geographically-distributed
subdivisions, making video-reports and video-archives, etc.

Developed mathematical models (on selecting project
management organizations structure, construction project
management team managers, software and hardware
system) are basic. They may be added, extended according
to characteristics of a separate project (organization system
specifications, project scope and description, improving
existing and appearing new technical feasibility for
managerial process support). Such models allow taking
decisions on various criteria depending on degree of
uncertainty, and also with account of construction brunch
specificity.

Suggested methods of CPMO formation in the framework
of the realization of the Program will allow modeling the
variants of the most appropriate management structures,
capable to reduce risks in the realization of a project, and
to increase flexibility (to react quickly to the current
changes), and thus, to influence positively to the qualitative
characteristics of the project.
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2opmanns Qynruii axocmi 0ns nowmyxy onmu-
Manvioz0 ckaady Oyodisenvhnux cymiwei ma
nobydoeu cmpamezii Kepyeanns Axicmio
npodyxuii. 3anponornoséano 3acmocyeamu
QFD-memo002102i10 01 npuiinamms piuens
Yy Oyodisenvniil eanysi

Kmouosi cnosa: QFD-memodonoeis, ke,
oyounox axocmi

=, ]

B pabome paccmompenvt ocobennocmu
paseopauueanuss QyYHKUUU Kawecmea 0
nOUCKA ONMUMATIBHOZ0 COCMABA CMPOUMETIb-
HbIX CMecell U NOCMPOeHUsI CMpamezuu ynpae-
neHus xavecmeom npooyxuuu. Ilpednosceno
ucnoavzoeamv QFD-memoodonozuro s npu-
HAMUsL peuweHuil 6 CmpoumeasHol Ompacau

Knouesvie caosa: QFD-memodonozus,
KJeil, 0om Kavecmea

=, ]

There are quality function development
(QOFD) for the optimal composition of the
construction material and the strategy of the
quality control formation considered at the
article. The QFD-methodology for making
decision in a build industry have been proposed
to use

Key words: QFD-methodology, glue,
home’s quality
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HUITB y OyAiBesbHill ramysi. Bizomo, 1o KoHKypeHiis Ha

1. Beryn pPUHKY 0araTOKOMIIOHEHTHUX TIETEPOreHHUX Marepiasis

€ KopcTKoio [5]. BripoBajkeHHsI KOHIIEIIii 3arajbHOTO

JlekoparuBHi Marepiaiu, jakodapboBa IPOAYKILis i1 KePyBaHHs SIKiCTIO Ta BIOCKOHAJIEHHSI CUCTEM KePyBaHHSI
dacaxis ta iHTep'epis, kjei, pisHoOMaHiTHi 3acobu s AKiCTIO 3a0e31eYyIOTh CTIHKNUNA PO3BUTOK IANPUEMCTBA.
JIePEBUHU, MapKeTy, MeTasy, 3acobu 6iozaxucry, Tomo B yMoBax cyd4acHOro pMHKY Ha BHPOOHUITBaxX Oararo-
€ TUIOBOI MPOAYKINE 6araroacopTUMEHTHUX BUPOO-  KOMIIOHEHTHUX TeTEPOTEHHUX MaTepiasliB aKTyaJbHiCTh



