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Epistemological Ambiguity of Graphic Information in Construction
and Drawing and its Impact on the Process of Designing and Implementing
Construction Projects

Purpose. The purpose of this study is a systematic analysis of the nature of graphical ambiguity, the identifica-
tion of its sources and manifestations, and the outlining of possible ways to minimize it. Methodology. The research
employs an interdisciplinary approach that combines methods of epistemological analysis, visual semiotics, archi-
tectural graphics, and engineering communication. Within the study, a number of applied graphical models were
developed representing typical sources of ambiguity. The method of comparative interpretation of graphic scenarios
was applied to demonstrate the impact of ambiguous reading of drawings on the process of designing and imple-
menting construction objects and structures. Findings. It was established that the epistemological ambiguity of
graphical information arises from the interaction of several factors: the conventional nature of graphic symbols, the
abstract character of drawings as models, differences in the professional competence of interpreters, and incomplete
standardization and updating of documentation. It was also found that the use of BIM models and multimodal means
of representation (2D + 3D + text) significantly reduces risks, although it does not completely eliminate ambiguity.
Originality. The novelty of the study lies in a comprehensive investigation of epistemological ambiguity in the field
of construction drawings from the perspectives of cognitive semiotics and architectural epistemology. The limita-
tions of traditional standardization are identified, and the need to expand approaches to graphical communication in
the context of contemporary digital architecture is substantiated. Practical value. The results can be applied in the
professional training of architects, design engineers, and construction practitioners. The proposed recommendations
on the use of multimodal information presentation tools (including BIM) can be integrated into internal regulations
of architectural and construction companies in order to reduce errors and improve the quality of project implementa-
tion.

Keywords: graphical information; construction drawing; architectural drawing; epistemology; ambiguity; visual
communication; design of construction projects; standardization; design; BIM

epistemology), ways of minimizing the risks asso-
Introduction ciated with ambiguous interpretation are discussed,
including standardization, multimodal representa-
tions (text, specifications, 3D/BIM), and the devel-
opment of professional competencies. The paper
concludes with findings and proposals for further
research.

Construction and architectural drawings are not
merely technical tools but also a means of convey-
ing knowledge about a future structure: its form,
structural system, spatial relationships between
elements, engineering joints, functional connec-
tions, materials, and technologies. At the same
time, a drawing is a model — a projection, a condi-
tional representation — that cannot fully convey the

Graphic drawing is the primary means of
knowledge communication in architectural and
construction design. However, it is not a neutral or
unambiguous carrier of information: due to con-
ventional symbols, projections, standards, as well
as cultural, cognitive, and contextual factors, epis-
temological ambiguity arises — namely, uncertainty
in how graphical information is interpreted. This
paper analyzes the nature of this ambiguity, its
sources and manifestations, and its potential con-
sequences for the design and realization of con-
struction projects. Based on contemporary research
(in particular in design theory and architectural
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entire complexity of an object, including its behav-
ior over time, material properties, installation nu-
ances, workmanship quality, and operational con-
text.

From the perspective of epistemology, a graph-
ic solution functions as a sign system with its own
syntax (lines, hatching, scale, symbols), semantics
(what a given symbol denotes), and pragmatics
(how it is interpreted by a person). However, this
system does not guarantee unambiguous under-
standing. Interpretation may depend on experience,
context, cultural or professional standards, and on
the subject who reads the drawing.

Therefore, in the process of design and con-
struction, a scientific and practical problem arises:
the epistemological ambiguity of graphical infor-
mation, which can lead to errors, inconsistencies,
misunderstandings, and ultimately to technical,
organizational, or even safety-related risks.

Purpose

The purpose of this study is to conduct a sys-
tematic analysis of the epistemological nature of
graphical ambiguity in the field of construction
drawing as a specific form of visual knowledge
functioning within architectural and engineering
design.

Methodology

The study employs an interdisciplinary ap-
proach combining methods of epistemological
analysis, visual semiotics, architectural graphics,
and engineering communication. A qualitative
analysis of sources examining the role of drawings
as a form of knowledge and a sign system was
conducted. Within the framework of the research,
a series of applied graphical models were devel-
oped (a connection joint, a duct system in BIM,
and a pipeline—beam conflict) representing typical
sources of ambiguity. A method of comparative
interpretation of graphical scenarios was applied to
demonstrate the impact of ambiguous reading of
drawings on the design and implementation of
construction projects.

Findings

A graphic drawing is not merely a technical
document but a complex form of representing
knowledge about a future object. As a conditional
model, it is unable to fully encompass all proper-
ties of a structure, including material behavior,
technological nuances, and interaction with the
environment. This limitation and conventionality
give rise to potential ambiguity in perception.
Within the construction process, a drawing acts as
a mediator between the idea and its realization,
between the design concept and the objectified
form that materializes in space.

According to study [8], a drawing is not only
a representation but also a form of thinking — an
instrument of intellectual activity that enables re-
flection, clarification, and conceptualization of
a future building. Study [9] adds that graphical el-
ements are polysemic in nature and therefore al-
ways carry the risk of ambiguous interpretation.
The graphical information embedded in a drawing
is subject to interpretation depending on profes-
sional experience, level of training, context, and
even the language used by specialists.

Study [10] emphasizes a profound gap between
the abstraction embodied in a drawing and its actu-
al materialization in a building. This gap inevitably
generates a zone of uncertainty in which infor-
mation is transformed under the influence of nu-
merous variables. A drawing does not fix the ob-
ject but presents it as a conditional system of coor-
dinates, signs, proportions, and symbols that re-
quire shared interpretation and understanding.

Among the sources of ambiguity in graphical
information, several key categories can be distin-
guished. First, there is the polysemy of graphical
elements, where the same line or symbol may have
different meanings depending on context, drawing
scale, standards, and traditions within a particular
architectural environment. For example, (Fig. 1)
illustrates a beam-to-column connection joint in
which different types of hatching (according to
various DBN or ISO standards) may denote timber
or lightweight concrete, depending on the regional
standard. Second, there are the limitations of con-
ventional symbols — for instance, hatching or sym-
bols do not always fully describe complex engi-
neering joints or technological operations.
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Fig. 1. Beam-column connection node

Fig. 2 presents different representations of the
same ventilation duct: in a floor plan, in a section,
and in a 3D BIM model, demonstrating how part of
the information is lost when transitioning to 2D.

Floor plan 3D BIM model

3

Fig. 2. Different methods of representing
a ventilation duct: 2D plan, 3D BIM model

Third, there is a gap between the drawing and
actual construction: the design is modified, sup-
plemented, and refined, while the drawings some-
times do not reflect the latest updates. An example
is a situation in which an installation crew routed
a pipeline according to a previous version of the
drawing, without considering clarifications intro-
duced in the latest revision. This resulted in a con-
flict with a reinforced concrete beam that had not
been accounted for in the earlier version (Fig. 3).

e

Installation pipeline

|
Tz

Remnforced
concrete beam

f

Fig. 3. Intersection of an installation pipeline
with a reinforced concrete beam

In addition, the human factor cannot be ig-
nored: differences in experience, knowledge, edu-
cation, and even linguistic environment (for exam-
ple, within international teams) lead to ambiguities
in the perception of drawings. In some cases, ele-
ments of a drawing are interpreted differently by
an engineer and a construction worker, creating
risks of errors or incorrect execution. Technical
changes or operational revisions are also not al-
ways immediately reflected in drawings, which
contribute to the loss or distortion of information.

Such sources of ambiguity have serious conse-
guences [3-7]. They may lead to technical errors —
for example, the installation of structures in incor-
rect positions, improper use of materials, or non-
compliance of the executed work with design re-
guirements. At the organizational level, communi-
cation failures may arise between the client, the
designer, and the contractor. This can result in ad-
ditional costs, delays, and legal disputes regarding
compliance of the facility with the documentation.

However, not all ambiguity is negative. In the
design process, uncertainty can be productive,
stimulating creative exploration, alternative solu-
tions, and reflective engineering. The problem
arises when such uncertainties are not regulated,
controlled, or adequately explained in the final
documentation.

The minimization of epistemological ambiguity
is possible through several key approaches. First
and foremost is standardization: the use of general-
ly accepted drawing standards (DBN, ISO), unifi-
cation of symbols, and common requirements for
scales, projections, fonts, and related elements.
Next are multimodal representation tools: textual
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explanations, tables, specifications, BIM models,
and 3D visualizations. These helps compensate for
the limitations of purely graphical representation
by enhancing contextual understanding.

Equally important is the training of profession-
als: education, training programs, and continuing
professional development focused on reading and
interpreting drawings, familiarity with new stand-
ards, digital platforms, and modeling tools. Par-
ticularly relevant is the development of skills for
critical reading of graphical information, the ability
to identify potential zones of ambiguity, and the
timely coordination of these issues with other par-
ticipants in the process. As noted in [1], the im-
portance of competent drafting and the ability to
correctly interpret graphical data underscores the
significance of “graphical literacy” which is direct-
ly related to the issue of ambiguity.

New technologies play a dual role: on the one
hand, they reduce uncertainty (for example,
through BIM, interactive models, and clash detec-
tion); on the other hand, they create new challeng-
es (different software environments, file formats,
incompatibilities, and the need for IT competen-
cies). A systemic approach to their implementation
is required, involving coordinated collaboration
among all participants, a shared digital platform,
and transparent procedures for project changes.

Despite the outlined strategies [2], the complete
elimination of epistemological ambiguity is hardly
possible. It is part of a deeper cognitive process
related to how we think, imagine, represent, and
construct space. Therefore, the goal is not to elimi-
nate ambiguity, but to critically reflect on it, man-
age it, and integrate it into engineering culture.

Graphic drawing is a complex sign system
whose interpretation depends on many variables.
Epistemological ambiguity is an inherent feature of
drawings that requires not elimination, but under-
standing and management. Raising standards, de-
veloping graphical literacy, and integrating digital
tools are the main strategies for minimizing risks.
Further research should focus on empirical case
studies and regulatory frameworks. Equally im-
portant is the study of the role of ambiguity as
a resource for innovation in design and its impact
on the quality of the architectural environment.

Originality and practical value

The scientific novelty of the study lies in
a comprehensive interdisciplinary approach to ex-
amining the phenomenon of epistemological ambi-
guity in construction drawing, integrating the theo-
retical foundations of cognitive semiotics, architec-
tural epistemology, and visual communication.

A systematic investigation of the factors that
give rise to ambiguity in the interpretation of
graphical information during the design and reali-
zation of construction projects has been carried
out. A typological classification of sources of
graphical ambiguity is proposed, including lexical
(polysemy of signs), syntactic (differences in
standards, scales, and projection systems), prag-
matic (the human factor), and procedural (the gap
between drawing versions and actual project
changes).

An innovative aspect of the research is the de-
velopment and implementation of graphical illus-
trations that visually represent the most common
scenarios of ambiguity at the stages of reading,
transmitting, and executing drawings. These illus-
trations not only strengthen the theoretical frame-
work of the study but also have applied value in
education and architectural modeling practice.

In addition, the paper substantiates the limita-
tions of traditional approaches to drawing stand-
ardization (DBN, 1SO) in the context of the in-
creasing complexity of digital projects. The neces-
sity of transforming the concept of graphical com-
munication — from linear data transmission to
multimodal interaction incorporating 3D, BIM,
textual, and analytical components — is argued.
This approach opens prospects for rethinking the
role of drawing within the system of architectural
knowledge as a flexible yet critically controlled
instrument of design thinking.

Conclusions

Graphic drawing in the fields of architecture
and construction functions not only as a technical
tool for recording design decisions, but also as
a sign system operating within a complex process
of communication and knowledge transfer. Its in-
terpretation depends on numerous variables, in-
cluding the level of professional training of project
participants, compliance with standards, the con-
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text of use, and the technological environment in
which it is created and applied.

The conducted analysis demonstrates that epis-
temological ambiguity is not an accidental mal-
function of the system of graphical communica-
tion, but an inherent characteristic of it. This ambi-
guity cannot be completely eliminated due to the
abstract nature of drawings, their limitations as
models of reality, and their dependence on subjec-
tive interpretation. At the same time, it can be sys-
tematically managed through institutional, educa-
tional, and technological mechanisms.

Key strategies for minimizing risks caused by
ambiguity in graphical information include:

— increasing the level of standardization of
graphical representation based on international and
national norms (DBN, 1SO, BIM protocols);

— developing graphical literacy among profes-
sionals, particularly the formation of critical think-
ing when reading drawings and the ability to iden-
tify and reconcile interpretative discrepancies;

— integrating digital tools — such as Building
Information Modeling (BIM), 3D visualization,
and interactive drawings — as means of reducing
abstraction and enhancing the contextual richness
of graphical information.

Particular attention should be paid to the study
of empirical cases — real examples of technical er-
rors, design conflicts, or legal disputes caused by
ambiguity in graphical documentation. Such em-
pirical material should form the basis for the fur-
ther development of methodological recommenda-
tions, educational standards, and, where necessary,
changes in the regulatory framework.

Overall, the proposed approach is aimed at re-
thinking architectural drawing as a living, dynam-
ic, and context-dependent form of knowledge that
requires not only precision in execution but also
a deep understanding of its epistemological nature
by all participants in the construction process.
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Enicremosioriuna HeoqHO3HAYHICTH rpadgivnoi inpopmanii B OyaiBHUITBI
i KpecJieHHI Ta i BIVIMB HA NPoleC MPOEKTYBAHHS il peaJizanii OyaiBeJbHUX
NPOEKTIB

Meta. MeTor0 1pOro IOCTIKEHHS € CHCTeMHHUH aHalli3 mpupou rpadidHoi HEOAHO3HAYHOCTI, BUSBICHHA ii
JDKEpeTl Ta MPOSBIB, a TAKOXK OKPECICHHS MOXKIMBUX NUIAXIB 11 MiHiMizanii. MeToauka. Y HocmimKeHHI 3aCTOCOBa-
HO MDKIUCIMILTIHAPHUNA MiAXiJ, 0 MOE€JHYE METOIHU MICTEMOJIOTTYHOIO aHali3y, Bi3yaJlbHOI CEMIOTHKH, apXiTeK-
TypHOI rpadiky Ta iHKeHepHOi KOMyHiKalil. B paMkax mociifkeHHs! po3po0JICHO HU3KY NMPHUKIATHUX rpadiuHux
MOJIeJIel, 10 PeNpe3eHTYI0Th THUIIOBI JyKepesia He0JHO3HaYHOCTI. MeTo/ MOpiBHSUIBHOI iHTeprperanii rpadivyanx
CIeHapiiB 3aCTOCOBAHO JUIsl JIEMOHCTpaLii BIUIMBY HEOJHO3HAYHOTO [IPOYUTAHHS KPECICHb Ha MPOIEeC MPOEKTYBaH-
HS Ta peaiizauii OyaiBenbHUX 00'eKTiB i cropyn. PesyabTaTH. BeTaHoBIEHO, 110 €micTEMOJIOT YHA HEOAHO3HAY-
HICTh TpadiuHoi iHpOopMaLii BHHUKAE BHACTITOK B3a€MOJII JEKIIBKOX (aKTOPiB: YMOBHOI MPUPOIU TpadidHAX CH-
MBOIIiB, a0CTPaKTHOTO XapakTepy KPecleHb SIK MOJENeH, BIIMIHHOCTEH y TpodeciliHili KOMIETEHTHOCTI iHTepIpe-
TaTOpiB, HEMOBHOI CTaHIApTH3alii Ta akTyami3amii AokyMmeHTamii. Takok OyJ0 BHSBJICHO, IO BHKOPHCTaHHS
BIM-moneneit Ta mymbTuMOmansHEX 3aco0iB mpenctaBieHHS (2D+3D+TEKCT) CyTTEBO 3HIDKYE PH3HKH, XOda
It He ycyBae€ MOBHICTIO HeoxHOo3HauHOCTi. HaykoBa HoBHM3HA. HOBH3HA NOCIHIIKEHHS MONATAE y KOMIUIEKCHOMY
IIOCTIKCHHI eIiCTeMOJIOTIYHOT HeBH3HAYCHOCTI y chepi OymiBeTbHUX KPECICHP 3 MO3MIIH KOTHITHBHOI CEMiIOTHKH
Ta apXiTEeKTYpHOI emicreMouorii. BusiBieHo oOMexeHHs TpaauLidHOT cTaHAapTu3alii Ta OOIpyHTOBaHO HEOOXin-
HICTh PO3IIMPEHHS MIiAXOMiB A0 rpadiuHol KOMYHIKamii B KOHTEKCTI CydacHOi HU(GPOBOI apXiTEKTypH.
IpakTuyna 3HaYMMIicTh. Pe3ynbTaT 10CHiPKEHHST MOXKYTh OyTH 3aCTOCOBaHI y npodeciiiHii miaroropui apxire-
KTOPIB, 1HXEHEPiB-NPOEKTYBAJIbHUKIB Ta OyAiBeIbHUKIB-IPAKTUKIB. 3aPONOHOBaHI peKOMEH Al 00 BUKOPHC-
TaHHS MYJIbTUMOJIAILHUX 3ac00iB IpeacTaBieHHs iHdopmarii (30kpema BIM) MoxyTh OyTH iHTErpoBaHi y BHYTpi-
LIHI perjaMeHTH apXiTeKTYpHO-OyiBebHUX KOMIIaHIH 3 METOI 3MEHIIECHHS KUIBKOCTI MOMMJIOK Ta IiJBHIICHHS
SIKOCTI pealti3arii mpoeKTiB.

Kouosi cnosa: rpadiuna iHpopmaris; OymiBeTbHE KPECICHHS; apXiTeKTypHEe KPECICHHS; eIicTeMOIIOTis; He-
OJTHO3HAYHICTB; Bi3yallbHa KOMYHIKaIlis; IPOCKTYBaHHS OyAiBeTbHHUX 00'€KTIiB; CTaHAapTH3aMLis; qu3aitH; BIM
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