DIGITALNI MODEL KAO PODLOGA ZA PROJEKTIRANJE TEHNOLOGIJE
GRADNJE BRODA

Ivana Kaliterna, Sveuciliste u Rijeci- Tehnicki fakultet, ikaliterna@uniri.hr
Marko Hadjina*, Sveuciliste u Rijeci- Tehnicki fakultet, hadjina@uniri.hr
Davor Bolf, Sveuciliste u Rijeci- Tehnicki fakultet, dbolf(@uniri.hr
Tin Matulja*, SveuciliSte u Rijeci- Tehnicki fakultet, tin-matulja@riteh.uniri.hr

Brodogradnja je specificna i vrlo kompleksna grana industrije, a svaki segment
brodogradevnog procesa treba biti podrzan detaljno razradenom dokumentacijom uskladenom
sa medunarodnim standardima 1 propisima. Pri tome, u naprednom brodogradevnom procesu
cijeli proces mora biti podrzan implementacijom suvremenih digitalnih tehnologija. Primjena
3D modela broda u danasnjoj brodogradnji uglavnom je bazirano na u potpunosti izradenom
modelu kasnije u fazi projektiranja i gradnje broda. Naime, projekt tehnologije moze biti ve¢
u odmakloj fazi, a digitalni model jo§ u pocetnoj fazi izrade. Suvremena brodogradnja treba
teziti vecoj 1 brzoj implementaciji 3D modela u proces projektiranja u $to ranijoj fazi procesa
gradnje broda . Pravovremeno izraden model omogucuje bolji 1 kvalitetniji projekt tehnologije,
te optimalno tehnoloski prihvatljiv na¢in izrade i montaze brodskog trupa. U tom kontekstu, u
ovom radu se analizira projektno tehnoloska dokumentacija gradnje broda s naglaskom na
implementaciju softvera 3D Experience za izradu modela broda u $to ranijoj fazi projektiranja.
Ovakvim nac¢inom rada omoguceno je bolje i kvalitetnije projektiranje tehnologije, koje za
rezultat ima efikasniju racunalno podrzanu integraciju projektiranja, gradnje i opremanje
broda. Prednosti ovakvog pristupa projektiranju tehnologije o€ituju se kroz povecanje kvalitete
kona¢nog proizvoda, manji utroSak radnih sati, bolju preraspodjelu rada te u konacnici
smanjenje ukupnih troskova. Temelj za projektiranje tehnologije opisan u ovom radu jest
podjela broda na tehnoloske jedinice definirane na nacin da odgovaraju tehnologiji odredenog
brodogradilista. Dodatno, izrada 3D modela prikazana u ovom radu omogucuje uvid u
strukturu broda 1 njegove tehnoloske karakteristike relevantne za gradnju 1 opremanje broda
znacajno prije faze izgradnje broda u brodogradili§tu. Takvom tehnolo§kom ras¢lanom modela
broda u ranoj se fazi procesa definira preliminarni proracun teZina 1 teziSta pojedinih sekcija
broda. Isto smanjuje pojavljivanje greSaka i ponavljajucih radova u skupoj fazi gradnje i
opremanja broda. U konacnici u ovom radu se naglaSava da je izrada i primjena detaljnog
digitalnog modela broda u S§to ranijoj fazi projektiranja i gradnje broda, osim navedenih
prednosti, temeljni korak u procesu implementacije koncepta digitalnog blizanca u procesu
gradnje 1 eksploatacije broda §to se navodi 1 kao osnovni nastavak ovog istraZivanja.
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Shipbuilding is a specific and very complex branch of industry, and each segment of
the shipbuilding process needs to be supported by detailed documentation in line with interna-
tional standards and regulations. In addition, in an advanced shipbuilding process, the entire
process must be supported by the implementation of modern digital technologies. The applica-
tion of 3D ship models in today's shipbuilding is mainly based on a model created later in the
design and construction phase of the ship. Namely, the technology project may already be in
an advanced stage, while the digital model is still in the development phase. Modern shipbuild-
ing should strive for greater and faster implementation of 3D models in the design process at
the earliest possible stage of the shipbuilding process. A timely model enables a better and
higher quality technology project, and an optimally technologically acceptable method of man-
ufacturing and assembling the ship's hull.In this context, this paper analyzes the project-tech-
nological documentation of ship construction with an emphasis on the implementation of the
3D Experience software for the creation of ship models in the earliest possible design phase.
This way of working enables better and better technology design, which results in a more effi-
cient computer-supported integration of designing, building and ship outfitting. The advantages
of this approach to technology design are manifested through an increase in the quality of the
final product, a lower consumption of working hours, a better redistribution of work and, ulti-
mately, a reduction in total costs. The basis for the design of the technology described in this
paper is the division of the ship into technological units that are adapted to the technology of a
particular shipyard. In addition, the creation of the 3D model presented in this paper enables
an insight into the structure of the ship and its technological characteristics relevant to the con-
struction and equipment of the ship significantly before the construction phase of the ship in
the shipyard. Such a technological analysis of the ship model defines a preliminary calculation
of the weight and center of gravity of individual sections of the ship at an early stage of the
process. It also reduces the occurrence of errors and repetitive work in the expensive phase of
building and ship outfitting. Ultimately, this paper emphasizes that the creation and application
of a detailed digital model of the ship at the earliest possible stage of the design and construc-
tion of the ship, apart from the mentioned advantages, is a fundamental step in the process of
implementing the concept of a digital twin in the process of construction and exploitation of
the ship, which is stated as the basic continuation of this research.
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