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ABSTRACT: The increasing costs of construction have led to a growing importance of economically optimized building prac-
tices in industrial and commercial construction, to maintain competitiveness. A qualitative research method was employed to
investigate the influencing factors on the axis grid in the construction of industrial halls and to determine how economic effi-
ciency can be achieved in these structures. The results demonstrate that potential savings and additional value for the client can
be achieved through adjustments to the grid layout, which can be of significant importance in today's highly competitive envi-

ronment.
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1 INTRODUCTION

The axis grid in industrial construction is an important compo-
nent for economic efficiency, but it is often not adequately op-
timized. There is a lack of comparable literature on the influ-
encing factors and economic viability of the axis grid in the
construction of industrial halls. Given the rising construction
costs and the current economic and political situation, there is
an increased interest in economically optimized building prac-
tices, which has led to a request from a company to explore the
influencing factors of the axis grid and how to better utilize
them in the design phase of a project. [1]

Based on this research interest, the following research question
emerges:

What are the influencing factors impacting the axis
grid in the construction of industrial halls to econom-
ically optimize it?

The literature review revealed that there is insufficient theoret-
ical foundation to answer the research question, which
prompted further literature research to identify the appropriate
research methodology.

2 RESEARCH METHODS

Based on the posed research question and the lack of compa-
rable literature, a second literature search had to be conducted.
Building upon this, an appropriate research methodology was
chosen to generate the sought-after content and answer the re-
search question. It was determined that guided expert inter-
views would serve as a suitable data collection method for this
research. The data was subsequently analyzed using qualita-
tive content analysis according to Mayring, wherein the cate-
gory system and codes were derived inductively based on the
qualitative approach. Due to the absence of a foundational the-
ory, no deductive gquantitative research was conducted. A cru-
cial criterion for this research was the structured and rule-
guided approach to ensure the traceability and reproducibility
of the study. As experts, individuals with extensive experience
in the fields of planning/architecture, structural engineering,
and project development/calculation were interviewed. This
approach fulfils the criterion of triangulation in qualitative re-
search, as the results were obtained from different

perspectives. Following the interviews, the data was tran-
scribed for further analysis. [2-4]

3 EVALUATION AND RESULTS

The data analysis is based on an inductively derived code sys-
tem presented in Tab. 3-1.

Code Definition

All passages which mention a fac-
tor influencing the axis grid in in-
dustrial hall construction directly
or indirectly.

All passages which demonstrate
how an axis grid is considered in
the initial stages of industrial hall
construction.

All passages which enumerate
points that illustrate the develop-
ment of the axis grid.

All passages which list the corre-
lation between the economic effi-
ciency of the axis grid and the
economic optimization of indus-
trial halls based on the axis grid.
All passages which describe the
questioning or scrutiny of the axis
grid.

code 1: influencing factors

code 2: consideration of the
axis grid at the initial stage

code 3: development of the
axis grid

code 4: consideration of the
economic efficiency of the
axis grid

code 5: questioning the axis
grid during the design phase

Tab. 3-1: code system

This coding system serves the purpose of traceability and eval-
uation of the transcribed interviews. Building upon this coding
system, the analysis was divided into two approaches - first,
the examination of the influencing factors themselves, and sec-
ond, the economic optimization of industrial halls through
these influencing factors. In addition to listing the influencing
factors that were considered trivial and insufficient to answer
the research question, the analysis revealed insights into the
interrelationships between the influencing factors. Based on
these findings, the economic optimization of industrial halls
can also be demonstrated. Therefore, the influencing factors
are categorized into two groups: non-controllable and control-
lable factors. Using this classification, the relationships and in-
terconnections of each influencing factor are presented.


mailto:ibt@uibk.ac.at
http://www.uibk.ac.at/ibt

M universitat
innsbruck

Unit of Project and Determinatign of_ir_n‘luencin_g facto_rs on the axis gr_id for optimi;ing
Construction Management the economic efficiency of industrial halls, Dominik Franz Schéch July 2023

construction heights were compared. The result of this com-

parison of variants showed that considering these influencing

factors and especially the current market situation of building
N materials, an industrial hall can be economically optimized us-
: ing the axis grid. Based on the studied market situation, it was
found that in this case, a larger axis grid is more cost-effective.
Moreover, this optimization does not compromise the quality
for the customer; on the contrary, they benefit from a larger
effective usable area. In the competition with other companies,
this price advantage combined with improved quality can be
crucial for the end customer. It is important to note that this
result represents a snapshot of the market situation at that time,
particularly when steel and wood prices were relatively high.
Fig. 3-1 illustrates the relationship between the non-controlla- It also highlights that this process needs to be individually tai-
ble and controllable influencing factors. lored for each project.

5 CONCLUSION

factors i ion area

" controllable factors

Fig. 3-1: an overview of the relationship between the factors

The concluding chapter presents this study's research results
and insights, aiming to identify the influencing factors on the
axis grid in industrial hall construction and demonstrate their
economic optimization. The qualitative research method of ex-
pert interviews was employed to obtain relevant information.
The data analysis led to the identification of twelve influencing
factors that affect the axis grid. The correlation between these
factors and their categorization into controllable and non-con-
trollable factors are essential insights for the economic optimi-
zation of the axis grid. The variant study demonstrates that
considering these influencing factors leads to economic opti-
Fig. 3-2: non-controllable factors mization. In conclusion, the research question has been suc-
cessfully answered and the economic optimization of the axis
grid can provide added value for customers and competitive
advantages.

Furthermore, Fig. 3-2, depicts which influencing factors are
resulting based on the input parameters and subsequently form
the interaction area. Within this area, the controllable influenc-
ing factors are formed, which ultimately serve as the levers for g REFERENCES

economic optimization. These controllable influencing factors o ] )
are presented in Fig. 3-3. [1] Statistik Austria, ,,Baukostenindex®, 2023.

https://www statistik.at/statistiken/industrie-bau-handel-
und-dienstleistungen/konjunktur/baukostenindex; Zu-
griff am 13.06.2023

[2] P. Mayring, Qualitative Inhaltsanalyse : Grundlagen und
Techniken, 12., Gibera. 2015.

[3] C. Helfferich, Die Qualitét qualitativer Daten : Manual fiir
die Durchfiihrung qualitativer Interviews, 4. 2011.

[4] U. Flick, Qualitative Forschung : Theorie, Methoden, An-
wendung in Psychologie und Sozialwissenschaften, O-
rig.-Ausg. 1999.

Fig. 3-3: controllable factors

To illustrate the controllable influencing factors, a calculation
of different variants was subsequently performed.

4  VARIANT STUDY

During the variant study, the influencing factors of material
choice, usable construction height, and the resulting cost ratio
were illustrated using a real project as a basis. Positions such
as the load-bearing structure, roof structure and facade were
examined, and costs of different axis grid widths and



