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Rezume

A qualitatively new level of automation of architectural and construction
design is provided by information modeling technology, which assumes the
creation, use and development of a single information model of construction
objects at different stages of design, both during construction and during
operation.

An important part of architectural and construction design is construction
planning, which is the main part of the diploma work. The calendar plan plays a
leading role in the design. The definition of the best combination of construction
methods is a complex task. The choice of methods of production of construction
works and the definition of resources is an important part of planning and
significantly affects the choice of a calendar-planning decision. The planned work
has an alternative way of implementation.

A calendar-planned study for the design of a building organization is
provided by software. That requires the creation of a method of integration of the
information model of the building with the use of developed algorithms and taking
into account working spaces for the project of production of works.

The quality and efficiency of the project in the process of designing the
organization of construction and production of works has a decisive influence on
the entire process of project implementation. One of the main stages of the
organizational and technological design of construction and production works is
the development of a calendar plan for construction production. CocraBienue
kajmeHzapHoro 1wraHa includes selection of construction technologies,
determination of works, estimation of necessary resources, calculation of duration
of works and determination of the sequence of these works.

The process of automation of the design allows us to speed up decision-
making, reduce the amount of input data and avoid errors related to the human
factor. There are many modern methods and means of calendar planning that can
be found when solving complex project tasks, but construction planning is still a
laborious process that takes a lot of time. One of the sides of the automation of
design is the selection and processing of effective algorithms and software
solutions for applied tasks.

Thanks to technical progress and the widespread technology of information
modeling of buildings, new opportunities appear to improve BIM design processes,
for example, 4D BIM technology is a 3D model + "time", which allows you to
connect building components with a calendar construction plan and visualize the
construction process. Further progress in the development of automation
algorithms will allow us to reduce time, improve the quality of the process of
creating a project calendar plan.

Project efficiency criteria «time» and «cost» constitute the main goal of
project optimization. Considering that each work in the project can be performed
not only with the use of a certain amount of resources, but also by choosing



different types of resources, including workers, machines, methods and technology
of construction production.

There is a need to create a flexible optimization model that takes into
account different types of work sequences, limits the duration of work, minimizes
the total cost of the project and the time to complete the entire project. It is
necessary to formalize decision-making scenarios when optimizing the time and
cost of project implementation.

To determine the optimal strategy for construction work, it is necessary to
consider several possible alternatives. Evolutionary algorithms EA, especially
genetic algorithms I'A, have great possibilities in solving tasks of optimization of
calendar planning during automation of design and construction.

The new method, developed on the basis of the genetic algorithm,
compares the required values of the term and cost of the project with contacts,
contracts, etc. can provide compliance. On the basis of genetic algorithms, the
analysis of alternative strategies for the implementation of the project and
optimization of the project plan are proposed. Proposed methods of reducing the
duration of work when optimizing the duration of the project. Based on
information modeling of buildings BIM and genetic algorithm GA, a calendar
construction plan and a complex automated optimization method were developed.

The possibility of complex automation of the development of a calendar
plan based on the integration of software tools is revealed. The use of accurate
information stored in BIM about construction components will allow us to more
effectively determine the types of project work, calculate their duration, use the
rule of order and, finally, plan.

On the basis of the information model of the building, a three-dimensional
visual mode and a time reflection model of working spaces are offered for
determining any conflict of working spaces. The proposed optimization
methodology demonstrated the ability of the algorithm to solve tasks with various
types of logical connections and taking into account breaks between tasks. The
developed software can represent various scenarios for calculating the duration of
the project along with the corresponding costs to help in making a decision to
optimize the construction schedule.

The program demonstrated its ability to solve the tasks of flexible use of
real projects and optimization scenarios depending on various criteria. The
combination of various possible ways of performing work generates multiple
alternative project plans with their duration and cost, but the software
implementation of the proposed algorithm gives us the result in a very short time.
Corrected and completed 3D BIM allows us to fully or partially automate reports
and operations that were previously performed manually.

The proposed 4D-model allows us to visualize the construction process,
which gives us visual, easy-to-understand information for presenting and
understanding the entire process. Early detection of problems related to the
organization of workplaces reduces the time of fulfillment of orders, increases the
quality of work, and also reduces deviations from the project implementation plan.



When viewing the complex 4D-visualization of the building components and
working spaces of each construction schedule, which we obtain with the help of
the proposed genetic algorithm, it is possible to calculate the existing conflicts and
determine the schedule with the minimum number of conflicts.
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