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Steel Reticulated Plates in Industrial Buildings

Plaques ä treillis en acier pour la construction industrielle

Räumliche Fachwerke aus Stahlplatten im Industriebau

MAURO MEZZINA GIUSEPPE PRETE ANTONIO TOSTO
Ass. Prof. Prof. Ass. Prof.
Universita di Bari Universita di Bari Universita di Bari
Bari, Italy Bari, Italy Bari, Italy

SUMMARY
This paper concerns the application of special structures such as steel reticulated plates in industrial
buildings. Their typological aspects and technical characteristics are examined. For the Solution of
technological and erectional problems, an original constructional System is proposed, together with
some significant experiments.

RESUME
On examine les applications des plaques reticulaires metalliques dans les bätiments industriels et leurs
aspects typologiques et techniques. On propose ainsi un Systeme de construction original pour la Solution

de problemes technologiques et de montage, avec la description de quelques essais significatifs qui
ont ete realises.

ZUSAMMENFASSUNG
Der Artikel behandelt die Anwendung spezieller Strukturen, z.B. räumliche Fachwerke aus Stahlplatten
im Industriebau. Ihre typologischen Aspekte und die technischen Eigenschaften werden untersucht. Es

wird ein neues Konstruktionssystem zur Lösung der technologischen Probleme sowie der Probleme bei
der Montage dargestellt — zusammen mit einigen der durchgeführten Untersuchungen.
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370 IV STEEL RETICULATED PLATES IN INDUSTRIAL BUILDINGS

1. TYPOLOGY AND USE

The most important applications of metallic Space structures in civil and
industrial buildings are reserved to flat or slightly curved reticulated plates.
They are double (or triple) layered grids made up of two (or three) parallel and

fig.

modular networks interconnected by vertical and diagonal web members and loaded
normally to their plane (fig. 1).

The base networks, multi-directionally framed in their plane, can be perfectly
overlapped or joggled, geometrically identical or different. The most frequent
network schemes are shown in fig. 2. In particular we define the bi-directional

ogrid as rectangular if the members cross at 90 and are side parallel; otherwise
diagonal if they are slanted on their support line. Sometimes networks, li-

ghtened by taking away suitable members and nodes, are used. The most significant
recent development of this typology is represented by the bi-directional

crossed grid (fig. 3): it is obtained by diagonalizing one of the layers (top
or bottom) and leaving the other as a rectangular one (diagonal on Square or
Square on diagonal grid).
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fig. fig. 3

The reticulated plates are characterized by the favourable effect of the force
distribution; these are in fact almost exclusively axial since the loads are
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normally applied on the nodes. Each element of these structures performs, in
optimal conditions, a lot of static and constructional functions: the members are,
at the same time, principal beams, secondary beams and bracings.

Presently their major use is reserved for the covering of special large span
constructions: theatres, exibition centres, sport pavillions, churches, hangars,
ete; but also for flooring of normal multistoried civil and industrial buildings
with small spans. In this case their use is often joined with prefabricated col-
laborating r.c. panels.
Their depth varies between 1/20 and 1/30 of the span, changing with the loading,
the geometric scheme and the node distance. The open space between the two layers

enables horizontal technical Services contained within the volume of the
structure (1)

Regarding their analysis, we note that the Computer program use has presently
eliminated any difficulty, while the handle calculation is now usually reserved
for the pre-dimensioning, in which they can be analyzed as continua, applying
the plate or shell analogies (2).

2. CONSTRUCTIONAL PROBLEM: THE PREMIT SYSTEM

The great interest in reticulated plates is reflected in the large number of
commercial construction Systems recently developed throughout the world. Among the
well-established and already well-known Systems we mention the Mero, Oktaplatte,
Unistrut, Unibat, Nodus, etc. These Systems are different both for the construction

method and for the node assembling. The "node" is the key element of these
structures. It must be sufficiently resistent for trasmitting the member forces,
undeformable under static and dynamic loadings and easy to construct and erect.
Several of the Systems presently used, even if optimal from a static and aesthetic

point of view, nevertheless present some economic disadvantages. These are
due to the complexity of the assembling nodes, requiring expensive special pieces

and made with sophisticated technological processes, or to the necessity
of field weldings.

We shall explain here our Solution of the problem already applied in some important

buildings, after suitable experimental tests (3).
The system, named PREMIT, uses the same elements and procedures of the traditional

carpentry buildings with which we believe it competitive from an economic

point of view. It is based on the shop construction of two Standard structural
components (fig. 4): the diagonal member, typically made up by a tubulär section,
and the chord member top or bottom preferably made up by tubulär section,
but also by different sections. Both elements have a suitable equipment welded
at their ends ("niches" or "small-plates"). The structural assembling follows
then immediately (fig. 5): the grid generic node is obtained by the juxtaposi-
tion of four diagonal and chord members. The connection is ensured, without any
eccentricity, by means of only four H.S. friction bolts.
The proposed system, according to modular coordination criteria of structural
components with selected unitary dimensions, serves for the construction of
reticulated plates with rectangular bi-directional and diagonal schemes (with top
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and bottom joggled networks) or with derived lightened schemes; with some simple
modifications this system can be applied also to the crossed grid of fig. 3.

fig. 4 fig. 5

Its principal advantages are as follows:
- The node is obtained without the aid of any special loose part (as plate, ball,

diaphragm, etc.) to hold the junction; its mechanical function is exclusively
obtained through its elements: "bolts", "niches" and (optional) "small-plates".

- All the structural components of this System can be completely prefabricated
in a Workshop, including all its welding Operations.

- For the member realization, eather the use of tubulär or open section profiles
is possible.

- The final assembling of the structure is carried out in the working-place with
only four friction bolts per node, in which eight members converge.

- It is possible to partially neutralize the secondary moments in the chord
members, due to loads directly applied on them, marking-out the structural
elements with a pre-fixed and suitable eccentricity between the geometric and the
bolt axes.

- Due to its special simplicity, the node can be easily calculated because of a

mathematical schematization, which permits the static dimensioning of all its
components (4).

3. LABORATORY AND DESIGN EXPERIENCES

Suitable laboratory experiences have been performed both on node modeis (fig. 6)
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and on double layered grid prototypes (fig. 7), purposely realized, for verify-
ing the static and functional validity of the PREMIT system. The experimental
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fig. 6 fig. 7
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tests have always been carried out up to the collapse and the results, found

very interesting, have been reported in (3). Referring to the node in fig. 8,
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we have here enclosed a table in which it is possible to note the slight variations

between the theorical and experimental values.
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fig. 9

After these conforting experiences we have applied our PREMIT system in some

industrial building coverings (5), using the "lift-slab" method for the erection,
with excellent economic results (fig. 9).
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